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SUBJECT:  Minutes of the Consultative Committee for Space Data Systems
(CCSDS) Management Council (MC) Meeting

PLACE: Tokyo, Japan

DATE: 8-9 June 1998

l. ATTENDANCE

Organization Name

BNSC/RAL Peter Vaughan
David Giaretta

CNES Roland Ivarnez
Maurice Winterholer

ESA Erhard Jabs
Carlo Mazza

ISAS Takahiro Yamada

NASA David Townley
Adrian Hooke
Thomas Gannett

NASDA Masami Kashimoto
Shingi Ogawa

NPSO Jun-Ji Lee

1. INTRODUCTION

The meeting was convened by Mr. David Townley, CCSDS Co-Chairman. The
Delegates and other attendees introduced themselves.

1.  WELCOMING REMARKS

Mr. Tsukasa Mito welcomed all attendees and presented a video report on recent and
planned NASDA activities. The video highlighted cooperative activities between
NASDA and other CCSDS Agencies and demonstrated several of the ongoing efforts at
NASDA related to participation in building and operating the International Space
Station.
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IV. AGENDA REVIEW AND APPROVAL

The agenda is shown in Attachment A. The MC approved the meeting agenda.

V. REVIEW OF MINUTES FROM OXFORD

The draft minutes from the fall 1997 meeting in Oxfordshire, England, were reviewed
and accepted.

VI. SECRETARIAT REPORT

The Secretariat’s report (Attachment B) was previously distributed to the members.
This report included the CCSDS Documents Register and Directories of the CCSDS
Member Agencies, Observer Agencies, and Associates.

VII. REPORT ON SPACEOPS

Mr. Hooke presented a report on the CCSDS session at SpaceOps 1998. In general the
session was highly successful and there was considerable interest. The slides for the
SpaceOps presentation are shown in Attachment C.

VIIl. REVIEW AND REPORT OF OPEN ACTION ITEMS
The list of open action items is included as Attachment D.

96-10 OPEN. Mr. Bastikar was unable to attend the meeting. Because his earlier
communications indicated the Canadian Standards Council could not provide the
necessary information, it was agreed alternative routes would have to be explored. Mr.
Giaretta agreed to take over the action from Mr. Bastikar.

96-14 OPEN. Mr. Townley reported that efforts to obtain the required information are
ongoing. He will report at the November meeting.

97-10 CLOSED. Mr. Townley reported that ISS is using CCSDS AOS specifications
extensively and enthusiastically (Attachment E). Details on ISS use of CCSDS are
contained in the reports presented to the TSG in Houston. Mr. Townley provided
copies of the reports at the meeting; they are included as Attachments F and G.
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97-11 CLOSED. Discussion of item 97-11 was deferred to agenda item 14. A
consolidation of review comments was presented. One change was made to the
proposed wording (see Xll) and the charter was then approved.

97-12 CLOSED. Discussion of item 97-12 was deferred to agenda item 11. Comments
from Agency review will be reflected in an updated draft to be circulated for review
(see action item 98-15).

97-13 CLOSED. Mr. Gannett presented the results of a NASA study on use of CCSDS
recommended standards by current and planned space missions. This report is include
as Attachment H.

97-14 OPEN. Discussion of item 97-14 was deferred to agenda item 9.

97-15 CLOSED. Mr. Townley reported that it was too late to be put on the agenda for
the fall 1998 IAF meeting, but that inclusion on the 1999 (or later) agenda is being
sought. Mr. Hooke reported on discussions with MacGregor Reid and stated that he
will give a presentation at the IAA meeting at the end of September.

97-16 CLOSED. This item was merged with 98-15 and made a continuing action item
on all members.

97-17 CLOSED. Mr. Townley reported that an article on P2 archiving was included in
the May 1998 issue of the ISO bulletin. Copies of the issue were made available to
those in attendance.

97-18 CLOSED. Discussion of item 97-18 was deferred to the Panel 2 report.

97-19 CLOSED. Discussion of item 97-19 was deferred to the Panel 2 report.

97-20 CLOSED. Discussion of item 97-20 was deferred to agenda item 14 (see XII).
The Secretariat will update the Procedures Manual as necessary based on comments

received.

97-21 CLOSED. Comments received by the TSG were reflected in the final TSG
agenda.

IX. AGENCY REPORTS
BNSC. Mr. Vaughan reported that BNSC supported Panels 1, 2, and 3, and that the
level of overall support had remained stable for about two years. Some specific areas

of BNSC participation included the ACE mission downlink, various workshops (details
are reported on the Web), prototyping SLE services on STRV (information on results
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should be available at the end of June), and the CEOS Catalogue Interoperability
Protocol (CIP). Mr. Vaughan requested guidance on whether to bring the CIP directly
to SC13 or to bring it in through normal P2 work (this question is discussed further
under the panel 2 report, below). Mr. Hooke added that STRV 1a/b operations would
be handed back to BNSC at another Ground Station. The BNSC report is included as
Attachment I.

CNES. Mr. Ivarnez reported that CNES continued support to the Panels, and in
particular was supporting work on CCSDS compatible missions and COP-1 for launch
and early orbit. The overall level of support has decreased to four man years, but
participation in Subpanel 1E has increased. ECSS participation has increased. The
CNES report is included as Attachment J.

DLR. Mr. Wanke was unable to attend but provided the DLR report in advance to the
Secretariat. Mr. Townley discussed highlights of report. The DLR report is included as
Attachment K.

ESA. Mr. Jabs reported that ESA supported the MC, TSG, and all Panels, but that the
primary focus of support is currently Panel 3. The overall level of ESA support
remained unchanged. Some particular areas where support was provided include
Subpanel 1A (Turbo Codes, revision of the Telecommand Green Book, and Lossy Data
Compression), Subpanel 1E (Chair), Subpanel 1F (CCSDS Filed Delivery Protocol),
Subpanel 1] (supporting at one delegate level), Panel 2 (slightly decreased level), Panel
3 (Red Book support). No new studies occurred, but ten existing studies continue.
Implementation in LEOP stations is proceeding and should be completed in January.
Integral SLE implementation is ongoing. Additionally, a new delegate has joined
Subpanel 1A.

Mr. Mazza reported on the ESA position on SLE development. He had a successful
meeting at NASA HQ with Mr. Spearing. Some confusion that arose after the meeting
about the NASA position was later clarified to ESA’s satisfaction by Mr. Spearing. At
the end of July, ESA will receive offers from contractors. Mr. Townley added that he
was pleased the effort was back on track.

No reduction to total effort is foreseen. In the future, because of budget reductions,
ESA may have to reduce its contribution of permanent support but will consider
increasing contract support. It is expected that resources for the 1999 mission will be
strained, and Mr. Mazza asked all members to investigate measures to reduce resource
expenditures on meetings/travel (especially for P3 support). He suggested maximizing
use of electronic communications to reduce physical meetings. He also suggested that
panel and TSG/MC/SC 13 meetings be held at the same time and the same place as a
means to reduce travel. Mr. Winterholer expressed his support for the suggestion.
Further discussion was deferred to Panel/TSG reports. The ESA report is included as
Attachment L.
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NASA. Mr. Hooke presented the NASA report. He reported on personnel changes in
SOMO. He reported that NASA support for Panel 3 work was increased by 300% to
about 18.5 man years; he indicated, however, that that support would not continue at
the same level and expressed hope that P3 work would progress to Blue status by the
next fiscal year. Although some realignment of resources is expected after the current
fiscal year, NASA is expected to continue to support SuperMOCA as a pre-
standardization R&D activity.

In the Panel 2 area, Mr. Hooke reported that NASA is participating in sponsoring a
Digital Archive Directions workshop, and a current NASA study is assessing archives
using a survey based on the CCSDS draft Archive Reference Model. The NASA report
is included as Attachment M.

NASDA. Mr. Kashimoto presented the NASDA report. NASDA supported all three
Technical Panels as well as the TSG and MC. Panel support activities included
participation in review and analysis of CFDP, participation in Panel-2 Working Groups
(WGs), and review of Panel-3 SLE draft Recommendations. A study on adoption of the
Panel-3 SLE Services specifications for cross support is planned, and a study on
revising the NASDA TT&C standard to include CCSDS RF&Mod is underway. The
overall level of NASDA support to CCSDS remained constant. NASDA is widely
implementing the CCSDS Recommendations, particularly Recommendations for
Telecommand and AOS, in space vehicles and ground systems. The NASDA report is
included as Attachment N.

ISAS. Mr. Yamada presented the ISAS report. ISAS supported Subpanels 1A and 1F
and WG 1 of Panel 3. ISAS is implementing CCSDS Recommendations for telemetry
and telecommand in several spacecraft and ground installations and intends to
implement SLE services on MUSES-C; additionally, studies relating to CCSDS are
ongoing. The ISAS report is included as Attachment O.

NPSO. Mr. Lee presented the NPSO report. NSPO is implementing CCSDS telemetry
and telecommand Recommendations in ROCSAT-1. Use of CCSDS Lossless Data
Compression is being studied for the ROCSAT-2 mission, which will be a remote-
sensing satellite with an extrememly high data rate. The NPSO report is included as
Attachment P.

X. PANEL AND TSG REPORTS

Panel 1. Mr. Jabs presented the Panel 1 report on behalf of Mr. Lenhart. Panel 1
recommended that the Time Code format change requested by Panel 2 be assigned to
Panel 2, that Time Correlation Service be assigned to Panel 3, and that Standardization
of On-Board Data System Interfaces be assigned to a new Panel. The first two of these
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recommendations were approved (MC-S98-6 and MC-S98-5); the third was deemed an
item for potential joint work between SC13 and SC14 (MC-S98-7). Panel 1 requested
and received approval to issue draft documents for Agency review (MC-598-4, MC-S98-
2, and MC-S98-8), forward Packet Telemetry Services to SC13 (MC-S98-9), and withdraw
two RF&Mod recommendations (MC-S98-3). Additionally, three Panel 1 documents
were reconfirmed for one year (MC-S98-10, MC-S98-11, and MC-S98-19). The question
of when the MC needs to approve a new work item came up as part of the Panel 1
issues. It was determined that the Procedures Manual is clear and should be followed,
but also that it is imperative that the Panel reports indicate clearly whether any new
work begins under the aegis of a Panel’s existing work plan. The TSG chair was given
an action item (98-6) to develop a Panel-report template that would clearly indicate all
new work undertaken by a given Panel. The Panel 1 report is included as Attachment

Q.

Panel 2: Mr. Giaretta presented the Panel 2 report. He discussed Panel 2 promotion as
part of the work plan. Panel 2 requested and received approval to publish CCSDS
Panel 2 Methodology for Development of Recommendations as a Yellow Book (MC-S98-12).
Mr. Giaretta reported that work is continuing on updating Standard Formatted Data
Units — Structure and Construction Rules (CCSDS 620.0-B-2) and Parameter Value
Language Specification (CCSD0006) (CCSDS 641.0-B-1), and that another year would be
required to complete work. The MC reconfirmed these two documents as well as
Standard Formatted Data Units — Control Authority Procedures (CCSDS 630.0-B-1) for an
additional year (MC-S98-13, MC-S98-14, and MC-S98-15). ASCII Encoded English
(CCSD0002) (CCSDS 643.0-B-1) was reconfirmed for five years (MC-S98-16). Mr.
Giaretta stated that CNES is preparing a new draft of Data Entity Dictionary Specification
Language (DEDSL) (CCSD0011/CCSD0012) (CCSDS 647.0-R-1) for Red-2 review. The
Panel 2 report is included as Attachment R.

The Catalog Interoperability Profile (CIP) is still under development and a new version
is due to be released soon if not already released. CCSDS is waiting to receive the url
SO we can review it. Meanwhile, since the present CIP is oriented towards Earth
Science and CCSDS is looking for more universality, CCSDS is considering dividing the
CIP into two parts, the core part and a discipline-specific part.

CCSDS has a natural reluctance to take any standard which has been developed for a
given requirement and proposing that standard as an international standard without
studying it. It was also recognized that changes to the protocol itself would not be
acceptable to the CIP developers. Therefore any changes would have to be editorial in
nature.

Panel 3: Mr. Winterholer reported on Panel 3 activities: There were changes in
leadership of Panel 3 WGs as well as the creation of two new WGs. Additional services
were identified for development of Recommendations. Mr. Hooke suggested AOS All
Frames and AOS Master Channel were potential SLE services, and NASDA accepted an
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action item (98-9) to study whether current SLE specifications for Return All Frames
and Return VC Frames could be modified to produce draft specifications for AOS SLE
services. The Panel 3 report is included as Attachment S.

TSG: Mr. Jabs presented the TSG report on behalf of Mr. Lenhart. In reviewing the
TSG action items, the issue of scheduling panel meetings was discussed at length. The
TSG report is included as Attachment T.

XI. REPORT FROM LIAISONS

The current list of liaisons is included as Attachment U.

TC20/SC14/WG3. Mr. Jabs reported that while there is some progress there is nothing

significant to report beyond the fact that a report on Spacecraft Interoperability was
approved as a Committee Draft.

COSPAR, INTELSAT, ISPRS, CEOS, WMO. Mr. Townley reported that there was
nothing significant to report.

Because of the lack of significant reports concerning the liaisons, there was discussion
about whether the current list of liaisons should be purged as well as whether the
appropriate opportunities for liaisons have been identified. Mr. Hooke suggested that
Jean LaTour/CNES might provide the liaison to SC14/WGS3 in light of the fact that Mr.
Jabs would be retiring. Mr. Hooke also suggested that the TSG assume responsibility
for reviewing the liaisons activities. An action item was placed on the TSG (98-13).

XIl.  CHANGES TO PROCEDURES MANUAL

Software Development Plan for NWIs. Mr. Townley proposed new language for the
Procedures Manual relating to software development in association with NWIs
(Attachment V). There was discussion on whether the new wording would require the
Agencies to make a commitment to producing software. Mr. Hooke suggested a
template for introducing NWIs would be helpful. The Secretariat accepted an action
item (98-14) to develop a draft template for review by the MC members. The issue of
wording for the Procedures Manual was deferred until the fall meeting.

TSG Charter. Mr. Townley provided a draft of proposed changes to the TSG Charter
(Attachment W). After discussion, new wording was proposed for the purpose
statement: “To report to the MC and act upon the instructions of the MC and guide and
coordinate the overall activities of the technical panels.” With that change, the new
language for the TSG Charter was approved (MC-598-20).
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X1, NEW BUSINESS

Vision Statement. Mr. Hooke presented the current draft of CCSDS: Vision, Mission,
Approach (Attachment X), which reflects review comments from DLR and ISAS. The
draft was discussed at length and several modifications were recommended. Mr.
Hooke will update the draft and circulate it for comment; an action item was assigned
(98-15) to the Agencies to review the draft and provide comments.

Agency CCSDS Utilization Questionnaire. It was agreed that the Agencies would
respond to the CCSDS Utilization Questionnaire (Attachment Y) prior to the fall MC
meeting, and an action item was assigned (98-16).

Extended Liaison with SC 14. The matter of extended liaison with SC 14 was deferred
for discussion during the SC 13 meeting.

Top Management Oriented Marketing Brochure. It was agreed that a Top Management
Oriented Marketing Brochure would be helpful (see Attachment Z), but the resources to
produce such a brochure could not be identified. An action item was assigned to all
Member Agencies to consider development of a brochure (98-18). Mr. Giaretta
accepted an action item to provide specifications to the Agencies for the scope and
content of the brochure (98-17).

CCSDS-Related Implementations Green Book. NASA reported that an effort was
ongoing within the U.S. to solicit inputs from U.S. companies for an update to the
CCSDS-Related Implementations Green Book. Participants agreed that similar efforts
by other Member Agencies should be conducted and information on new
implementations reported to the Secretariat. An action item was placed upon the
Member Agencies to investigate implementations within their respective countries and
report their findings to the Secretariat (98-19). Mr. Townley accepted an action item
(98-20) to provide the other Agencies with copies of the survey materials being used by
NASA (Attachment AA).

Other New Business. Mr. Hooke reported on some ongoing work in the area of
addressing. He described efforts underway to extend the current system of IP
addressing to include non-terrestrial addresses. His report is included as Attachment
BB.

XIV. PLANNING FOR NEXT TSG/MC MEETING

Mr. Townley presented the proposed meeting schedule for discussion
(Attachment CC). Mr. Hooke suggested that the Road Map WG meeting might be
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moved back a day to allow participation in the ISO TC 20 plenary meeting in Vienna.
With that change, the proposed schedule for the fall meetings was accepted.

It was decided that the fall 1999 meetings should be held in Europe. The Italian Space
Agency (ASI) was identified as a good candidate to host the meetings. Mr. Mazza
accepted an action item to contact ASI (98-21).

XV. APPROVAL OF RESOLUTIONS

Mr. Gannett read the resolutions, which were approved. Draft copies off the
Resolutions and Action Items will be distributed via e-mail.
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RESOLUTIONS

CCSDS Management Council Meeting
8-9 June 1998
Tokyo, Japan

MC-S98-1 The CCSDS resolves to encourage Member and Observer Agencies to do
their best to provide information in their Agency reports relating to the status of
CCSDS compliant implementations.

MC-S98-2  The CCSDS resolves to approve release of the following draft
recommendations for review by the CCSDS Agencies:

CCSDS 401.0 (2.2.7) R-1 (new)
CCSDS 401.0 (2.4.12a) P-1.1 (revision)
CCSDS 401.0 (2.4.12b) P-1.1 (revision)

The Secretariat will make arrangements for publication and distribution.

MC-S98-3 The CCSDS resolves to approve the withdrawal of the following
recommendations from the loose-leaf volume CCSDS 401.0-B, Radio Frequency and
Modulation Systems-Part 1: Earth Stations and Spacecraft:

CCSDS 401.0 (3.1.3a) B-1
CCSDS 401.0 (3.1.5b) B-1

MC-S98-4 The CCSDS resolves to approve release of the draft updates to Telemetry
Channel Coding, CCSDS 101.0-P-3.1, for Agency Review, provided that the Pink Sheets
contain language warning the user that there is a patent on Turbo codes.

MC-S98-5 The CCSDS resolves to assign the negative ASCII time code issue to Panel
2 for development. (The MC recognizes that this work item will be inactive until
resources become available.)

MC-S98-6 The CCSDS resolves to assign the Time Correlation NWI to Panel 3. (The
MC recognizes that this work item will be inactive until resources become available.)

MC-S98-7 The CCSDS resolves to present the issue of standardizing on-board data-
system interfaces, networking, and time distribution to SC 13 for consideration of joint
work between SC 13 and SC 14.

MC-S98-8  The CCSDS resolves to approve release of CCSDS File Delivery Protocol
(CFDP), CCSDS 727.0-R-1, as a Red Book for Agency Review. The Secretariat will make
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arrangements for publication and distribution. The CCSDS agrees that a draft Green
Book will be made available at the CCSDS internal Web site to assist reviewers of the
Red Book.

MC-S98-9  The CCSDS resolves to forward Packet Telemetry Services, CCSDS 103.0-B-
1, to SC 13 with the recommendation that it be progressed to an international standard.

MC-S98-10 The CCSDS resolves to reconfirm CCSDS 202.0-B-2, Telecommand Part 2 -
Data Routing Service (pending confirmation of concurrence from P1 and P1A).

MC-S98-11 The CCSDS resolves to reconfirm CCSDS 202.1-B-1, Telecommand Part 2.1 -
Command Operation Procedures (pending confirmation of concurrence from P1 and P1A).

MC-S98-12 The CCSDS resolves to approve CCSDS Panel 2 Methodology for
Development of Recommendations as a Yellow Book.

MC-S98-13 The CCSDS resolves to reconfirm CCSDS 620.0-B-2, Standard Formatted
Data Units - Structure and Construction Rules, for one year pending completion of Panel 2
review.

MC-S98-14 The CCSDS resolves to reconfirm CCSDS 641.0-B-1, Parameter Value
Language Specification (CCSDO0006), for one year pending completion of Panel 2 review.

MC-S98-15 The CCSDS resolves to reconfirm CCSDS 630.0-B-1, Standard Formatted
Data Units - Control Authority Procedures, for one year pending completion of P2 review.

MC-S98-16 The CCSDS resolves to reconfirm CCSDS 643.0-B-1, ASCII Encoded English
(CCSD0002). The Secretariat will incorporate editorial corrections recommended by
ISO review and republish.

MC-S98-17 The CCSDS resolves to approve release of the SLE Services Document
Return VC-Frames as a Red Book for Agency Review. The Secretariat will make
arrangements for publication and distribution

MC-S98-18 The CCSDS resolves to revise CCSDS 320.0-B-1 to incorporate the
Corrigendum and remove the reference to a Blue Book on SCID Use.

MC-S98-19 The CCSDS resolves to reconfirm CCSDS 701.0-B-2, Advanced Orbiting
Systems, Networks and Data Links: Architectural Specification, for one year.

MC-S98-20 The CCSDS resolves to accept the proposed revisions to the TSG Charter
with the following additional change to the Purpose statement: "To report to the MC
and act upon the instructions of the MC and guide and coordinate the overall activities
of the CCSDS technical panels.”
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MC-S98-21 CCSDS resolves to accept the proposal of the European Space Agency
(ESA) to host the Fall 1998 MC Meeting at Darmstadt. The tentative dates are 5-6
November 1998. The Technical Steering Group (TSG) Meeting is scheduled for 4
November 1998.

MC-S98-22 CCSDS resolves to accept the proposal of the National Aeronautics and
Space Administration (NASA) to host the Spring 1999 panel, TSG, MC, and SC 13
meetings in conjunction in the vicinity of the Jet Propulsion Laboratory in Pasadena,
California, USA. The tentative dates proposed are May 3-May 14 for panel meetings
and May 17-19 for the TSG, MC, and SC 13 meetings.

MC-S98-23 Because of anticipated budget constraints, the CCSDS resolves to defer
making a decision on the location of the Fall 1999 meetings. The CCSDS expresses its
sincere appreciation to INPE for its offer to host these meetings and will take that offer
into consideration when making the final site selection.

MC-S98-24 The CCSDS resolves to commend Mr. Takahiro Yamada, ISAS, for his
outstanding contributions to the CCSDS by undertaking the technically challenging and
administratively complicated task of reorganizing and resolving the diverse data
structures, terms and processes across the entire set of CCSDS Space Link
Communications Protocol Recommendations.

MC-S98-25 CCSDS resolves to express its sincere appreciation to Mr. Erhard Jabs for
his considerable contributions both as Principal Delegate for ESA and as participant in
the technical panels prior to assuming that position.

MC-S98-26 CCSDS thanks the National Space Development Agency of Japan

(NASDA) for the excellent support and hospitality provided to the MC at the 8-9 June
1998 Meeting in Tokyo, Japan.

CCSDSB10.0-Y-16 12 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

ACTION ITEMS
CCSDS Management Council Meeting

8-9 June 1998
Tokyo, Japan

98-1 The Secretariat will place electronic copies of the SpaceOps presentation on the
Web for on-line viewing and downloading.

Assignee:  CCSDS General Secretary

Due Date:  June 27

98-2 Agencies are asked to submit review comments on SLE Red Books.

(Note--Panel 3 hopes to have comments on Red Books before the October Meetings.
Books will be released by end of July.)

Assignee:  All Agencies

Due Date:  September 30

98-3 Mr. Winterholer will prepare a cover letter providing background material to
facilitate review of the SLE Red Books by the Agency representatives.

Assignee: Maurice Winterholer

Due Date: July 1

98-4 Agencies are asked to provide graphics of CCSDS compliant spacecraft to the
Secretariat to enable the creation of a collage showing the full compliment of such
spacecraft.

Assignee:  All Agencies
Due Date:  July 15
98-5 Mr. Lee/NSPO will provide information on the use of CCSDS Recommendations

on ROCSAT 1.

Assignee:  Jun-Ji Lee
Due Date:  July 15
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98-6 The TSG shall develop a template for the panel reports to the MC that
differentiates between active and inactive items in the work program, shows changes
since the last report, panel document status, the schedule for the work, and any issues
impacting panel production.

Assignee:  TSG Chair

Due Date:  Next MC Meeting

98-7 All Agencies should submit their requirements for SLE services.

Assignee:  All Agencies

Due Date:  Next MC Meeting

98-8 All Agencies should submit documentation material relevant to actual cross
support interface implementations.

Assignee:  All Agencies

Due Date:  End of June

98-9 NASDA is requested to study whether they might be able to modify the current

SLE specifications for

- Return All Frames (RAF)
- VC Frames

and from them to produce draft specifications for

- Return AOS All Frame (RAAF)
- AOS VC Frame (AVCF).

Assignee: NASDA
Due Date:  Next MC Meeting
98-10 The Secretariat shall provide NPSO with information concerning data rates for

Lossless data compression.

Assignee:  Secretariat
Due Date:  June 30
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98-11 The Secretariat shall request that the Agencies provide input to roadmap WG.

Assignee:  Secretariat
Due Date:  June 30

98-12 The Secretariat shall investigate the possibility of obtaining copies of ISO
standards relating to PICs preparation.

Assignee:  Secretariat
Due Date:  July 15, 1998

98-13 The TSG shall review the list of liaisons and determine the appropriate
organizations and the appropriate persons to act as liaisons.

Assignee:  TSG Chair
Due Date:  September 15, 1998

98-14 The Secretariat shall develop a template for submitting NWI requests. The
template shall include questions regarding software development and industry
participation. The Secretariat shall distribute the draft template to the MC members for
review and comment.

Assignee:  Secretariat

Due Date:  August 15, 1998

98-15 Member Agencies shall provide comments on the draft Vision-Mission
Statement to be circulated for review by Mr. Hooke.

Assignee:  All Agencies

Due Date:  September 1, 1998

98-16 The Agencies shall respond to the Agency CCSDS Utilization Questionnaire,

which was provided as part of the Secretariat Mail-out Package.

Assignee:  All Agencies
Due Date:  September 15, 1998
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98-17 Mr. Giaretta will develop specifications for a Top Management Oriented
Marketing Brochure.

Assignee: Mr. Giaretta
Due Date:  August 15, 1998

98-18 Member Agencies shall consider the proposal for a Top Management Oriented
Marketing Brochure with regard to whether they have resources to devote to
development of such a document.

Assignee: Al Agencies
Due Date:  Next Meeting

98-19 The Agencies shall collect information on products developed within their
respective countries and provide it to the Secretariat for inclusion in the CCSDS-Related
Implementations Green Book

Assignee:  All Agencies
Due Date:  September 30, 1998

98-20 The NASA Head of Delegation shall provide the Member Agencies with copies
of the materials sent to U.S. companies requesting input for the CCSDS-Related
Implementations Green Book.

Assignee: Dave Townley

Due Date:  June 30, 1998

98-21 ESA shall contact ASI about hosting the Fall 1999 meetings or identify an
alternative candidate location.

Assignee: ESA

Due Date:  Next Meeting

98-22 All Agencies shall provide updated information on Agency Representatives for

requesting SCIDs.

Assignee:  All Agencies
Due Date:  September 30, 1998
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ATTACHMENT A

AGENDA
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DRAFT AGENDA - CCSDS MANAGEMENT COUNCIL
Tokyo, JapanJune 08709, 1998

Call to Order
Introduction of Delegates
Welcoming Remarks
Agenda Review and Approval
Review of Minutes from Oxford, England Meeting
Secretariat Report
Report on Results of SpaceOps Session
Review and Report of Open Action Items
Agency Reports
Reports from Technical Panels
Panel 1*
Panel 2*
Panel 3*
TSG
*Chairperson reports should include
(¢D) resource and schedule status,
(2) panel documents requiring MC approval, and
(3) anidentification of which of that panel's Blue Books should be
considered for submission as future ISO standards.
Report from Liaisons
Review Liaisons with Outside Organizations
Changes to Procedures Manual
S/W related changes
TSG Charter
New Business
Vision Statement
Agency CCSDS Utilization Questionnaire
Extended Liaison with SC-14
Top Management Oriented Marketing Brochure
Planning for next TSG/MC meeting
Approval of Resolutions/Action Items
Adjourn (not later than 12 noon 09 June)
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ATTACHMENT B

SECRETARIAT’S REPORT

CCSDSB10.0-Y-16 19 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

CCSDS SECRETARIAT PACKAGE

CCSDS MANAGEMENT COUNCIL MEETING

Oxford, England

13-14 November 1997

- Directory of CCSDS Principal Delegates

- CCSDS Associates List

- CCSDS Document Register

- CCSDS Spacecraft ID Assignment Table
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I nstructionsregarding telephone and facsimile dialing

The telephone and facsimile numbers listed in this directory are given in international format.
The"+" sign at the start of each number refers to the whatever digits must be dialed in the
country of origin in order to get an international access circuit. For calling within a country, this
access code, the country code, and perhaps the city/area code should not be dialed.

Pleasereport any errors, omissions, or changesto thisdirectory to the CCSDS Secr etariat
at the address/number below.

NATIONAL AERONAUTICS AND SPACE TEL: +1 202 358 4818
ADMINISTRATION FAX: +1 202 358 2830
Mr. David L. Townley E-Mail: david.townley@hq.nasa.gov

NASA Headquarters, Code MG
Washington, DC 2054@0001
USA
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Member Agencies

AGENZIA SPAZIALE ITALIANA (ASI)
Mr. Claudio Portelli

viale R. Margherita, 202

00198 Roma

ITALY

BRITISH NATIONAL SPACE CENTRE (BNSC)
Mr. Peter A. Vaughan

Rutherford Appleton Laboratory

Building R68

Chilton, Didcot

Oxfordshire OX11 OOX

UNITED KINGDOM

CANADIAN SPACE AGENCY (CSA)
Arvind Bastikar

3701 Carling Avenue

P.O.Box 11490, Station H

Ottawa, Ontario K2H 8S2

CANADA

CENTRE NATIONAL D'ETUDES SPATIALES (CNES)
Mr. Roland lvarnez

CST/EO/D

18, Avenue Edouard Belin

31401 Toulouse Cedex 4

FRANCE

DEUTSCHE FORSCHUNGSANSTALT

FOR LUFT- UND RAUMFAHRT E.V. (DLR)
Mr. Hubertus Wanke,

German Space Operations Centre

GSOC-MB

Munchner Str. 20, Oberpfaffenhofen
D-82234 Wessling

GERMANY

EUROPEAN SPACE AGENCY
Mr. Erhard Jabs

Robert Bosch Strasse 5
D-64293 Darmstadt
GERMANY
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TEL: +39 6 8567 384
FAX: +39 6 8567 324
E-Mail: portelli@asirom.rm.asi.it

TEL: +44 1 235 44 6269
FAX: +44 1 235 44 6667
E-Mail: p.a.vaughan@rl.ac.uk

TEL: +1 613 990 4100 or +1 514 926 6269
FAX: +1 613 9919155 or +1 514 926 4613
E-Mail: arvind.bastikar@space.gc.ca

TEL: +33561 28 1551
FAX: +33561 27 3135
E-Mail: roland.ivarnez@cnes.fr

TEL: +49 8153 28 2755
FAX: +49 8153 28 1455
E-Mail: hubertus.wanke@dlr.de

TEL: +49 6151 902320
FAX: +496151903411
E-Mail: qabs@esoc.esa.de
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INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS (INPE) TEL: +55 12 325 6166 (Sec.)/6603 (office)

Eduardo W. Bergamini
Activity of Application Services

in Space Mission (ATSME)
Avenida dos Astronautas, 1758
12.227-010 Sao Jose dos Campos, SP
BRAZIL

NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION

Mr. David L. Townley

NASA Headquarters, Code MG
Washington, DC 20546-0001

USA

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN
(NASDA)

Mr. Tsukasa Mito

Secretariat:

% NASDA CCSDS Secretariat

Tracking Network Technology Dept., Tukuba Space Center
2-1-1 Sengen

NASDACCS42)rd.tksc.nasda.gojp

Tukuba-city, Ibaraki 305

JAPAN

RUSSIAN SPACE AGENCY
Mr. Vladimir N. Starostin
5622

Schepkina gtr., 42

Moscow

RUSSIAN FEDERATION

CCSDSB10.0-Y-16 23

FAX: +55 12 325 6150 (Sec.)
E-Mail: e.w.bergamini@atsme.inpe.br

TEL: +1 202 358 4818
FAX: +1 202 358 2830
E-Mail: david.townley@hqg.nasa.gov

TEL: +81 3 5470 4327 or +81 298 52 2349
(Kashimoto)
FAX: +81 3 5402 6517 (NASDA

+81 298 51 2326) or +81 298 51 2326

(Kashimoto)
E-Mail:

TEL: +7 095 975 45 85
FAX: +7 095 251 87 02 or +7 095 883

E-Mail: motsulev@mcc.rsa.ru (for Mr.
Starostin)

May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

DIRECTORY OF CCSDS PRINCIPAL DELEGATES

May 1998

Observing Agencies

AUSTRIAN SPACE AGENCY (ASA)
Prof. Johannes Ortner

Managing Director

Garnisongasse 7

A-1090 Wien

AUSTRIA

CENTRAL RESEARCH INSTITUTE OP MACHINE
BUILDING

Mr. O. D. Sokolov

Division Director, TsNIIMash

141070 Korolyov Pionerskaya Ulica 4

Moscow Region

RUSSIAN FEDERATION

CENTRO TECNICO AEROESPACIAL/Instituto de
Aeronautica e Espaco (CTA/IAE)

Director do CTA

Praca Marechal Eduardo Gomes, 50

12.228-904 Sao Jose dos Campos, SP

BRAZIL

CHINESE ACADEMY OF SPACE TECHNOLOGY
Mr. Zhao Heping

No. 31, Baishigiao Lu

P.O. Box 2417

Beijing 100081

CHINA

COMMUNICATIONS RESEARCH LABORATORY (CRL)
Dr. Takashi lida

Director of Space Cormnunications Division

4-2-1 Nukuikita-machi, Koganei-shi

Tokyo 184

JAPAN

CSIRO/CANBERRA DEEP SPACE COMMUNICATION
COMPLEX

Mr. Richard C. Jacobsen
Richard.C.Jacobsen@jpl.nasa.gov

P.O. Box 4350

Kingston ACT 2604

AUSTRALIA
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TEL: +43 1403 81 77
FAX: +43 1 405 82 28
E-Mail:

TEL: +7 095 581 92 66
FAX: +7 095 274 00 25
E-Mail:

TEL: +55 12 340 6555
FAX: +55 12 341 2522
E-Mail: chaves@ase?2.iae.cta.br

TEL: +86 10 68379836
FAX: +86 10 68378237
E-Mail: zph.cast@public3.bta.net.cn

TEL: +81 423 27 7515 or +81 423 27 7501
FAX: +81 423 27 6698
E-Mail: iida.crl.gojp

TEL: +61 6 201 7909
FAX: +61 6 201 7808
E-Mail:
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DANISH SPACE RESEARCH INSTITUTE (DSRI)

Dr. Allen Hornstrup
Gl. Lundtoftevej 7
DK-2800 Lyughy
DENMARK

EUROPEAN ORGANIZATION FOR THE EXPLOITATION

OF METEOROLOGICAL SATELLITES (EUMETSAT)
Mr. R. Wolf

Postfach 10 05 55

D-64205 Darmstadt

GERMANY

EUROPEAN TELECOMMUNICATIONS SATELLITE
ORGANIZATION (EUTELSAT)

Mr. Manual Calvo

Head of Satellite Control Division

70 rue Balard

75502 Paris Cedex 15

FRANCE

FEDERAL SERVICE OF SCIENTIFIC, TECHNICAL &
CULTURAL AFFAIRS (SSTC)

Mr. Jan Bernard

Rue de la Science 8

B-1000 Bruxelles

BELGIUM

HELLENIC NATIONAL SPACE COMMITTEE (HNSC)
Dr. L. N. Mavridis, President

NCSR "Demokritos"

Agia Paraskevi, Attikis

GR-15310

Athens

GREECE

INDIAN SPACE RESEARCH ORGANIZATION (ISRO)
Mr. P. Soma
Manager, SOCG

ISRO Telemetry, Tracking and Command Network (ISTRAC)

1st Cross, Peenya Industrial Estate
Bangalore 56058
INDIA
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TEL: +45 35 32 58 30 (sw/board) or
+45 35 32 57 22 (direct)

FAX: +45 3536 24 75
E-Mail: allan@danru.dk
allan@dsri.dk

TEL: +49 6151 807 7
FAX: +49 6151 807 555
E-Mail: wolf@eumetsat.de

TEL: +33 15398 34 51
FAX: +33 153 98 44 44
E-Mail:

TEL: +32223834 11
FAX: +32223059 12
E-Mail: bern@ismtp.belspo.be

TEL: +30 1 6524965
FAX: +30 1 6532122
E-Mail:

TEL:
FAX:
E-Mail:
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INDUSTRY CANADA/COMMUNICATIONS RESEARCH
CENTRE (CRC)

Mr. J. D. Andean

Communications Research Centre

3701 Carling Avenue

P.O. Box 11490, Station H

Ottawa, Ontario, K2H 8S2

CANADA

INSTITUTE OF SPACE AND ASTRONAUTICAL SCIENCE
(ISAS)

Dr. Takahiro Yamada

Spacecraft Engineering Division

3-1-1 Yoshinodai

Sagamihara 229

JAPAN

INSTITUTE OF SPACE RESEARCH (IKI)
Dr. Ravil Nazirov

Profsoyuznaya 84/32

117810 Moscow

RUSSIAN FEDERATION

KFKI RESEARCH INSTITUTE FOR PARTICLE & NUCLEAR
PHYSICS (KFKI)

Dr. Andras Varga, Head

Dept. of Space Physics

H-1525

Budapest 114 POB 49

HUNGARY

KOREA AEROSPACE RESEARCH INSTITUTE (KARI)
Dr. Eun-sup Sim

52 Eoeun@ong, Yusung-ku

Taejon, 305-333

KOREA

MIKOMTEK: CSIR (CSIR)

Mr. Renier Balt

Programme Manager, Satellite Applications
P.O. Box 395

Pretoria 0001

REPUBLIC OF SOUTH AFRICA

MINISTRY OF COMMUNICATIONS (MOC)
Mr. S. Klepner

Director of Engineering and Licensing

P.O. Box 29107

61290 Tel Aviv

ISRAEL
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TEL: +1 613 998 2535

FAX: +1 613 990 0316

E-Mail: dave.andean@crc.doc.ca
dave.andean@space.gc.ca

TEL: +81 427 51 3911
FAX: +81 427 59 4251
E-Mail: tyamada@pub.isas.ac.jp

TEL: +07 095 333 50 89
FAX: +07 095 310 70 23
E-Mail: RNAZIROV@RSSI.RU

TEL: +36 1 395 92 97
FAX: +3613959151
E-Mail: avarga@rmki.kfki.hu

TEL: +82 42 860 2470
FAX: +82 42 860 2007
E-Mail: esim@kari.re.kr

TEL: +27 11 642 4692
FAX: +27 11 642 2446
E-Mail: renier.balt@csir.co.za

TEL: +972 3519 8230
FAX: +972 3 519 8244
E-Mail:
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NATIONAL SPACE PROGRAM OFFICE
Dr. Junji Lee

8F, NO. 9 Prosperity Rd 1

Science-Based Industrial Park

Hsinchu 30077

Taipei

NOAA/NESDIS E/EI (NOAA)
Mr. George W. Saxton

SSMC-3, Room 15463

1315 East West Highway
Silver Spring, MD 20910

USA

SWEDISH SPACE CORPORATION (SSC)
Mr. Lennart Marcus

Director of Engineering

Box 802

S-981 28 Kiruna

SWEDEN

UNITED STATES GEOLOGICAL SURVEY (USGS)
Mr. Tom Kalvelage

EROS Data Center
kalvelage@edcserverl.cr.usgs.gov

Sioux Fall, SD 57198

USA

CCSDSB10.0-Y-16
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TEL: +886 35 784 208 ext. 1062
FAX: +886 35 779 058
E-Mail:

TEL: +1 301713 1315
FAX: +1 301 713 1249
E-Mail: gsaxton@esdim.noaa.gov

TEL: +46 980 72000
FAX: +46 980 12890
E-Mail: Ima@esrange.ssc.se

TEL: +1605 594 6556
FAX: +1605 594 6567
E-Mail:
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Liaison

AMERICAN INSTITUTE FOR AERONAUTICS AND
ASTRONAUTICS

Mr. James French

ISO/TC 20/SC 14 Secretariat

Suite 500

1801 Alexander Bell Drive

Reston VA 20191

USA

COSPAR

Mr. S. Grzedzielski

Executive Director

Boulevard de Montrnorency 51
F-75016 Paris

FRANCE

ECMA

Mr. J. van den Beld

ISO/IEC JTC1/SC 2 Secretariat
114 Rue du Rhone

CH - 1024 Geneve
SWITZERLAND

INTELSAT

Dr. Milenko Stojkovic

Manager, International Standards and Regulations
3400 International Drive NW

Washington, DC 20008-3098

USA

INTERNATIONAL SOCIETY FOR PHOTOGRAMMETRY
AND REMOTE SENSING (ISPRS)

Secretary General

c/o0 Mr. L. W. Fritz

Lockheed Martin Corporation

144833 Lake Tarrace

Rockville, MD 20853

USA

NASA HDOS/CODE Y
Dr. Lisa R. Shaffer
Secretariat, CEOS
Washington DC 20546-0001
USA
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TEL: +1 703 264 7570
FAX: +1 703 264 7551
E-Mail: jimf@aiaa.org

TEL: +33 1452506 79
FAX: +33 1405098 27
E-Mail: COSPAR@paris7jussieu.fr

TEL: +41 22 849 60 00
FAX: +41 22 786 52 31
E-Mail: jan.van-den-beld@ecma.ch

TEL: +1 202 944 6800
FAX: +1 202 944 7898
E-Mail:

TEL: +1 301 460 90 46
FAX: +1 301 460 0021
E-Mail:

TEL: +1 202 358 0793 or +1 202 358 0269
FAX: +1 202 358 2798
E-Mail: lisa.shaffer@hg.nasa.gov
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ISO/TC 46/SC 4 Secretariat TEL: +1 301 654 2512

NATIONAL INFORMATION STANDARDS FAX: +1 301 654 1721

ORGANIZATION (NISO) E-Mail: pharris@cni.org

Ms. Patricia Harris

Suite 300

4733 Bethesda Avenue
Bethesda MD 20814

USA

NORWEGIAN TECHNOLOGY STANDARDS INSTITUTION TEL: +47 22 59 67 16

Ms. Bjornhild Saeteroy FAX: +47 22 59 67 33

ISO/TC 211 Secretariat E-Mail: Bjornhild.Saeteroy@nts.no
P. O. Box 7072 Majorstua or: http:www.statkart.no.isotc211/
N-0306 Oslo

NORWAY

WORLD METEROROLOGICAL ORGANIZATION TEL: +41 22 730 82 85

Mr. D. E. Hinsman, Senior Scientific Officer FAX: +41 22 734 23 26

Satellite Systems E-Mail: hinsman@www.wmo.ch

41, Guiseppe Motta
Case postale 2300
1211 Geneva 2
SWITZERLAND
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ADTECH, Inc.

Ms. Kathryn Weldon

3465 Waialaw Ave., Suite 200
Honolulu, HI 96811

Aerospatiale Cannes Center
Alain Frizon

Aerospaciale - SE/TST

100, Blvd du Nidi

BP29

06322 Cannes la Bocca Cedex
France

Aerospatiale Space & Defense (ASD)
Letaillier Bernard

B.P. 2

78133 Les Mureaux

France

Alcatel Bell Telephone
Mr. Philippe Dosiere
Berkenrodelei, 33
@2660 Hoboken
Belgium

Alcatel Espace

Bertrand Serge

26, Av. J. F. Champollion
BP 1197

31037 Toulouse Cedex
France

Alenia Spazio
Angelo di Cecca
Via Saccomuro, 24
00131 - Roma
Italy

AlliedSignal Technical Services Corp.
Mr. Thomas M. Gannett

Goddard Corporate Park

7515 Mission Drive, GCP AIC70
Seabrook, MD 20706

AP Labs

Mr. Mark D. McMillen
Vice President

1042 Elkton Drive

Colorado Springs, CO 80907
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Telephone: +1 808 734 3300
Fax: +1 808 734 7100
E-Mail:

Sponsor: NASA

Telephone: +33 92 92 7611
Fax: +33 92 92 7660
E-Mail:

Sponsor: CNES

Telephone: +3313492 3473
Fax: +33 134 92 1191
E-Mail:

Sponsor: CNES

Telephone: +32 3 829 5662
Fax: +32 3 829 5579
E-Mail:

Sponsor: ESA

Telephone: +33 61 19 57 67
Fax: +33 6144 49 90
E-Mail:

Sponsor: CNES

Telephone: +39 6 4368 4418
Fax: +39 6 4368 4432
E-Mail:

Sponsor: ESA

Telephone: +1 301 805 3055

Fax: +1 301 805 3089

E-Mail: thomas.m.gannett@gsfc.nasa.gov
or: gannett@joy.gsfc.nasa.gov

Sponsor: NASA

Telephone: +1 719 598 2801
Fax: +1 719 598 2655
E-Mail:

Sponsor: NASA
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APOGEE Labs, Inc.
Mr. David L. Grebe
414 Industrial Drive
North Wales PA 19454
USA

Avtec Systems, Inc.

Mr. Mike Williams

10530 Rosehaven Street, Suite 300
Fairfax, VA 22030-2840

Aydin Computer and Monitor Division (Aydin)
Mr. John R. Carlson

700 Dresher Road

Horsham, PA 19044

USA

Aydin Vector Division
Mr. Ed Snyder

47 Friends Lane

P. O. Box 328

Newtown PA 18940-0328
USA

Berg Systems International, Inc.
Attn.: Mr. William Stahl

2265 Camino Vida Roble
Carlsbad, CA 92009

Boeing Defense & Space Group

Attn: Ms. Harriet McKay, Technical Librarian
M/S JC-73

499 Boeing Blvd.
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Telephone: +1 703 273 2211
Fax: +1 703 273 1313
E-Mail:

Sponsor: NASA

Telephone: +1 215 657 8600
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E-Mail:

Sponsor: NASA

Telephone: +1 215 968 4271
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Sponsor: NASA
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Fax: +1 619 438 0056
E-Mail:

Sponsor: NASA

Telephone: +1 205 461 2549

Fax: +1 205 461 5666
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Sponsor: NASA

Telephone: +55 11 829 5044
Fax: +55 11 820 2919
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Sponsor: INPE
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Fax: +1 204 786 2745
E-Mail:

Sponsor: CSA
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Earth Observations and Science Division (BASS/EOSD)
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EOSD/FPC 310, Library

PO Box 5

Filton, Bristol, BS12 7QW
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California Space Technologies

& Applied Research, Inc. (CalSTAR)
Mr. Roger J. Evans

P. O. Box 6378

Santa Maria, CA 93456

USA
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Mr. T. A. Fisher
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Marc Chatenier
ViaDei Berio 91
1-00155 Rome

Italy
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Telephone: +44 1 272 366181
Fax: +44 1 272 366819
E-Mail:

Sponsor: BNSC

Telephone: +1 805 928 6802
Fax: +1 805 928 6813

E-Mail: revans.calstar @utech.net
Sponsor: NASA

Telephone: +1 613 947 1300
Fax: +1 613 947 1408
E-Mail:

Sponsor CSA

Telephone: +1 613 820 8280
Fax: +1 613 820 6474
E-Mail:

Sponsor: CSA

Telephone: +39 6 22593514
Fax: +39 6 2286649
E-Mail:

Sponsor ESA

Telephone: +33 61 31 52 00
Fax: +33 61 31 53 85
E-Mail:

Sponsor: ESA

Telephone: +1 301 405 7900
Fax: +1 301 314 8586
E-Mail:

Sponsor: NASA

Telephone: +1 513 573 6137
Fax: +1 513 573 6514

E-Mail: bmeier@uceng.uc.edu
Sponsor: NASA
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CISET S.p.A (CISET)
Riccardo Grazi

Via Salaria, 1027
Roma

Italy

CISl Ingenierie (CISI)

Mr. Agusti Canals

13, rue Villet
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31055 Toulouse Cedex

France
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Mr. Simon Mara
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United Kingdom
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Daimler-Benz Aerospace
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Telephone: +39 6 881701
Fax: +39 6 88640143
E-Mail:

Sponsor: ESA

Telephone: +33 61 17 65 66
Fax: +33 61348451
E-Mail:

Sponsor: CNES

Telephone: +44 117 9 277 854
Fax: +44 117 9 290 917
E-Mail: mara@craysys.co.uk
Sponsor: BNSC

Telephone: +1 617 225 2828
Fax: +16172252444

E-Mail:

Sponsor: NASA

Telephone: +1 301 459 3300 x249
Fax: +1 301 459 3304

E-Mail: fbrosi@smtplink.cta.com
Sponsor: NASA

Telephone: +49 421 539 5654
Fax: +49 421 539 5600
E-Mail:

Sponsor: DLR

Telephone: +33 147 11 55 30
Fax: +33147 114303
E-Mail:

Sponsor: CNES

Telephone: +44 1 252 544321
Fax: +44 1 252 513739
E-Mail:

Sponsor: BNSC
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France
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Mr. Ed Snyder
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Telephone: +33 61 75 00 40
Fax: +33 61 75 00 23
E-Mail:

Sponsor: CNES

Telephone: +44 1252 39 2283

Fax: +44 1252 52 2959

E-Mail: w_cudlip@scs.dra.hmg.gb
Sponsor: BNSC

Telephone: +1 813 381 2000 x4708
Fax: +1 813 343 1295

E-Mail: axua@eci.esyst.com or
a.nauda@ieee.org

Sponsor: NASA

Telephone: +44 1 252 721444
Fax: @ 44 1 252 721552
E-Mail: briant@eos.co.uk
Sponsor: BNSC

Telephone: @ 44 1483 304545
Fax: +44 1483 303878

E-Mail:

Sponsor: ESA

Telephone: +81 44 754 2091

Fax: +81 44 754 2788

E-Mail: MAEOO660@niftyserve.orjp
Sponsor: NASDA

Telephone: +12156575242

Fax: +12156575273

E-Mail: snydered@gdpspace.com
Sponsor: NASA
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Mr. Vincente Ruiz
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28016 Madrid

Spain

Gulton Data Systems
Atin.: Mr. Don Powers
6600 Gulton Court, N.E.
Albuguerque, NM 87109

HABCOM Engineering
Mr. E. J. Habib, President
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Derwood, MD 20855

Hitachi, Ltd.

Spacecraft and Satellite Communication Systems Dept.
Space Systems Div.
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D-39179 Barleben
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Dr. Walter Koch
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A-8010 Graz

Austria
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Mr. Stefano Ciarrocca
Via Zoe Fontana 220
Tecnocitta ED B6

00131 Roma

Italy

Interface & Control Systems, Inc.
Mr. Alan J. Jeffries

8945 Guilford Road

Columbia, MD 21046

USA
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Telephone: +34 1 396 3028
Fax: +34 1 396 3065
E-Mail:

Sponsor: ESA

Telephone: +1 505 345 9031
Fax: +1 505 344 9879
E-Mail: powers@nmia.com
Sponsor: NASA

Telephone: +1 301 417 0243
Fax: +1 301 977 4596
E-mail

Sponsor: NASA

Telephone: +81 3 5295 5375
Fax: +81 3 3258 9776

E-Mail: nagano6} cm.head.hitachi.co.jp

Sponsor: NASDA

Telephone: +49 39 203/ 810 - 26

Fax: +49 39 203/ 81 100
E-Mail:
Sponsor. ESA

Telephone: +43 316 835359
Fax: +43 316 835359 75
E-Mail:

Sponsor: ESA

Telephone: +39 6 41 88 61
Fax: +39 6 4191 667
E-Mail:

Sponsor: ESA

Telephone: +1 301 596 2888
Fax: +1 410 290 7737
E-Mail: alan@sclrules.com
Sponsor: NASA
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Intermetrics Systems Services Corporation
Mr. Robert L. Messerly

6301 Ivy Lane, Suite 200

Greenbelt, MD 20770

JHU Applied Physics Laboratory (APL)
Mr. Richard F. Conde

Space Department, Room 40224

Johns Hopkins Road

Laurel, MD 20723-6006

LABEN S.p.A. (LABEN)
Dr. Alberto Beretta

SS. Padana Superiore, 290
20090 Vimodrone (M)
Italy

LinCom Corporation

Attn: Ms. Sharada Vitalpur
1020 Bay AreaBlvd., #200
Houston, TX 77058

Lockheed Martin Federal Systems- Gaithersburg
Mr, James A. Tate

3920 Freedom Circle

Santa Clara, CA 95054

Lockheed-Martin Telemetry & Instrumentation
Attn.: Mr. James Willis

15378 Avenue of Science

San Diego, CA 92128

L ogica Space and Communications Limited (LOGICA)
Mr. Stephen A. Fisher

Wyndham Court

74 Portsmouth Road

Cobham.

Surrey KT11 |HY,

United Kingdom

LTCB Systems Co., Ltd. (LTCB)
Mr. Toshiyuki Gotanda

LS Building

1-17 Kami@saki 1-chome
Shinagawa-Ku, Tokyo

Japan
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Telephone: +1 301 982 5414 ext. 241
Fax: +1 301982 8902

E-Mail: rim@cclink.gblt.inmet.com
Sponsor: NASA

Telephone: +1 301 953 5000 8876
Fax: +1 301 953 1093

E-Mail:

Sponsor: NASA

Telephone: +39 2 250751
Fax: +39 2 2505515
E-Mail:

Sponsor: ESA

Telephone: +1 713 488 5700
Fax: +1 713 488 0191
E-Mail:

Sponsor: NASA

Telephone: +1 408 235 2398
Fax: +1 408 235 2660
E-Mail:

Sponsor: NASA

Telephone: +1 619 674 5100 x4162
Fax: +1 619 674 5145

E-Mail: willis@ti.Imco.com
Sponsor: NASA

Telephone: @ 44 1 71 637 9111, X2502

Fax: +44 1 932 869103
E-Mail: Fisher Stephen
<FisherS@logica.com>
Sponsor: BNSC

Telephone: +81 3 5420 6541
Fax: +81354206517

E-Mail:

Sponsor: NASDA
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Dr. Harold Zwick

13800 Commerce Parkway
Richmond, B.C. V6V 213
Canada

Matra Marconi Space (MATRA)
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31077 Toulouse Cedex

France
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Portsmouth
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Dipl.-Ing. Hans Reichel
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@8000 - Muenchen 80

Germany

Mitsubishi Electric Corporation
Mr. Shigeyuki Furushima
Space Systems Department
325, Kamimachiya Kamakura
Kanagawa, 247

Japan

MMS Space Systems Ltd.

Digital and Control Electronics, C110
Mr. R P. Mathur

Gurtnels Wood Road

Stevenage

Hertfordshire SGI IPU

England

MPB Technologies Inc.

Mr. Andrzej S. Karninski

151 Hymus Blvd.

Pointe Claire, Quebec H9R IE9
Canada
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Telephone: +1 604 278 3411
Fax: +1 604 278 1285
E-Mail:

Sponsor: CSA

Telephone: +33 5 61 39 67 33
Fax: +3356139 70 30
E-Mail:

Sponsor: CNES

Telephone: +44 1 705 664966
Fax: +44 1 705 670455
E-Mail:

Sponsor: BNSC

Telephone: +49 89 607 23858
Fax: +49 89 607 28964
E-Mail:

Sponsor: ESA

Telephone: +81 467 47 2136
Fax: +81 467 47 1874
E-Mail:

Sponsor: NASDA

Telephone: @ 44 1 438 736601
Fax: +44 1 438 736637

E-Mail:

Sponsor: BNSC

Telephone: +1 514 694 8751
Fax: +1 514 695 7492
E-Mail:

Sponsor: CSA
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MPR TELTECH Ltd

Mr. John Markham

Suite 2000, Tower 'A'

320 Queen St.

Ottawa, Ontario, K1R 5A3
Canada

National Remote Sensing Centre Ltd. (NRSC)
Delta House, Southwood

Farnborough, Hants GU14 ONL

United Kingdom

NEC Corp oration (NEC)
Mr. Minoru Takahashi

4035, Ikebe-cho, Tsuzuki-ku
Y okohama, 224

Japan

New Mexico State University

Department of Electrical and Computer Engineering
Dr. Stephen Horan,

Box 30001, Dept. 3449

Las Cruces, NM 88003-8001

Nichols Research Corporation
Attn: Mr. Fletcher Kurtz
4040 S Memorial Parkway
P.O. Box 400002

Huntsville, AL 35812-1502

NYMA, Inc.

Michael Mahoney

7501 Greenway Center Drive
Suite 1200

Greenbelt, MD 20770

Omitron, Inc.

Dr. Frederick J. Hawkins
6411 lvy Lane, Suite 600
Greenbelt, MD 20770
USA

Oxford University, Atmospheric
Oceanic & Planetary Physics

Mr. R. J. Wells

Clarendon Laboratory, Parks Road
Oxford OX1 3PU

United Kingdom
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Telephone: +16137874100
Fax: +1 613 563 0585
E-Mail:

Sponsor: CSA

Telephone: +44 1 252 541464
Fax: +44 1 252 375016
E-Mail:

Sponsor: BNSC

Telephone: +81 45 939 2400
Fax: +81 45 939 2404
E-Mail:

Sponsor: NASDA

Telephone: +1 505 646 5870

Fax: +1 505 646 1435 or +1 505 646 3549
(Matthews)

E-Mail: shoran@nmsu.edu

Sponsor: NASA

Telephone: +1 205 883 1170 x1286
Fax: +1 205 880 0367

E-Mail:

Sponsor: NASA

Telephone: +1 301 925 0825
Fax: +1 301 925 0393

E-Mail: michael @eos.hitc.com
Sponsor: NASA

Telephone: +1 301 474 1700

Fax: +1 301 345 4594

E-Mail: fred.hawkins@omitron.com
Sponsor: NASA

Telephone: +44 1 865 272915
Fax: +44 1 865 272923
E-Mail:

Sponsor: BNSC

May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

CCSDS ASSOCIATES (continued)

POD Associates, Inc. (POD)

Mr. DaleR. Atkinson

2309 Renard Place, S.E., Suite 201
Albuquerque, NM 87106-4259

Raumfahrt Systemingenieure (RSI)
Dr. Horst Kummer

Dachsteinweg 2

A-5351 Aigen-Vogelhub

Austria

RDR, Inc. (RDR)

Mr. Sam W. Russ

10600 Arrowhead Drive, Suite 350
Fairfax, VA 22030

Saab Ericsson Space Ab
Helge Boerjesson

S-405 15 Goeteborg
Sweden

Satellites International Ltd.

Mr. Robert Bull

Head of Computing

The Paddock, Hambridge Road
Newbury, Berkshire RG14 5TG
United Kingdom

Science Applications International Corporation (SAIC)
Attn: Dr. Dana L. Hall

MS 1-4-5

1710 Goodridge Drive

McLean, VA 22102

Science Systems Limited
Attn: John B. Haynes
23, Clothier Road

Bristol B4 5PS
England

SED Systems Inc. (SED)

Mr. Kent McKerlie

18 Innovation Blvd.

P.O. Box 1464

Saskatoon, Saskatchewan 57K 3P7
Canada
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Telephone: +1 505 243 2287
Fax: +1 505 243 4677
E-Mail:

Sponsor: NASA

Telephone: +49 6157 2446
Fax: +49615785787

E-Mail: Klaus Lenhart Pass to H. Kummer

Sponsor: ESA

Telephone: +1 703 591 8713
Fax: +1 703 273 8170
E-Mail:

Sponsor: NASA

Telephone:

Fax:

E-Mail:

Sponsor: SSC/ESA

Telephone: +44 1 635 46254
Fax: +44 1 635 38785
E-Mail:

Sponsor: ESA

Telephone: +1 703 827 4991

Fax: +1 703 442 8962

E-Mail: dana_hall@cpgm.saic.com
Sponsor: NASA

Telephone: + 44 1272 717251
Fax: +44 1 272 711125
E-Mail:

Sponsor: BNSC

Telephone: +1 306 933 1445
Fax: +1 306 933 1486
E-Mail:

Sponsor: CSA
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SEMA Group (SEMA)
Genevieve Charpin

56, rue Roger Salengro
94126 Fontenay Sous Bois
France

Serco Space Ltd.

Mr. Keith Muirhead

Serco House, Hayes Road
Southall, Middlesex UB2 5NJ
United Kingdom

Sextant Avionique

Mr. Michel Lepertel
Division Espace

25, rue Jules Vedrines
F-26027 Valence Cedex
France

Slumberger Industry
Marc Boulinguez

1, rue Nieuport
78141 Velizy
France

Softlab GmbH (Softlab)
Mr. Hans Dieter Schneider
Zamdorfer Strasse 120
@81677 Muenchen
Germany

Space Software Italia S.p.A.
Pier Lopienico Resta
Vialedel Lavoro 101
Quartiere Paolo VI

74100 Taranto

| taly

Spacenet Inc.

Dr. John Gevargiz

3337 Stevens Street

La Crescenta, CA 91214
USA

Spar Aerospace Limited (Spar)

Mr. J. Gareth Lewis

21025 Trans Canada Highway

Ste Anne de Bellevue, Quebec H9X 3R2
Canada
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Telephone: +33 143 9457 10
Fax:

E-Mail:

Sponsor: CNES

Telephone: +44 1 81 843 2411
Fax: +14 1 81843 3170
E-Mail:

Sponsor: BNSC

Telephone: +33 75 79 87 80
Fax: +33 7579 86 60
E-Mail:

Sponsor: CNES

Telephone: +33 130 70 30 70
Fax: +33 1 30 70 86 05
E-Mail:

Sponsor: CNES

Telephone: +49 89 93 00 10
Fax: +49 89 93 75 29
E-Mail: scn@softlab.de
Sponsor: ESA

Telephone: +39 99 4701666
Fax: +39 99 4250 44
E-Mail:

Sponsor: ESA

Telephone: +1 818 957 6192
Fax: +1 818 957 6161
E-Mail:

Sponsor: NASA

Telephone: +1 514 457 2150
Fax: +1 514 457 2724
E-Mail:

Sponsor: CSA
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SRI International

Mr. Lawrence J. Levin
201 Washington Road
Princeton, NJ 08540
USA

STARSY S Glabal Positioning, Inc.
Mr. Kenneth E. Newcomer

4400 Forbes Blvd.

Lanham, MD 20706-4392

Straehley Associates

Mr. Erwin H. Straehley

1816 Santa Barbara Street
Santa Barbara, CA 93101-1055

SYSECA SA Company (SYSECA)
Mr. Andrew Matthewhan

105, avenue du General Eisenhauer
BP 1228

31037 Toulouse Cedex

France

Telemetry Group of Range Commanders Council
Mr. Eugene L. Law

$A3200E

NAWCWPNS

Point Mugu, CA 93042-5001

The Mitre Corporation (MITRE)
Mr. John V. Pietras

Mail Stop W389

1820 Dolley Madison Blvd.
McLean, VA 22102

Toshiba Corporation
Space Division

Mr. Kohei Horiguchi

1, Komukai, Toshibacho
Saiwai-ku, Kawasaki, 210
Japan

TRW Inc.

Jon Neuwirth

R10/2045

One Space Park

Redondo Beach, CA 90278
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Telephone: +1 609 734 2777
Fax: +1 609 734 2045
E-Mail: levin@erg.sri.com
Sponsor: NASA

Telephone: +1 301 794 5319
Fax: +1 301 794 7106
E-Mail:

Sponsor: NASA

Telephone: +1 805 563 0726
Fax: +1 805 563 0726
E-Mail: straehle@impul se.net
or: http://www.impulse.net/ @straehle
Sponsor: NASA

Telephone: +33 62 11 30 00
Fax: +3362 1130 84
E-Mail:

Sponsor: CNES

Telephone: +1 805 989 0164
Fax: +1 805 989 7415

E-Mail: lavg@mugu.navy.mil
Sponsor: NASA

Telephone: +1 703 883 6913
Fax: +1 703 883 1367
E-Mail: jpietras@?mitre.org
Sponsor: NASA

Telephone: +8t 44 548 5074
Fax: +81 44 541 1211
E-Mail:

Sponsor: NASDA

Telephone: +1 310 814 9018
Fax: +1 310 814 4513

E-Mail: jon.neuwirth@trw.com
Sponsor: NASA
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TRW Inc.

Mr. Tony Walsh

7474 Greenway Center Dr.
Suite 500

Greenbelt MD 20770

TSI TelSys, Inc.

Charles S. Kozlowski

Director, Technology Applications
7100 Columbia Gateway Drive
Columbia MD 21046-2141

University of Sheffield Space Instrumentation
Group

Attn: H. Alleyne

P.O. Box 600, Mappin Street

Sheffield S1 4DU

England

Vanguard Research, Inc. (VRI)
Mr. Nick Judge

10306 Eaton Place, Suite 450
Fairfax, VA 22030

Veda Systems Incorporated
Mr. Tim Gatton

Marketing Director

6A Pecan Court

Cdlifornia, MD 20619

V ega Space Systems Engineering Limited (VEGA)
Attn: Mr. Hugh Kelliher

2 Falcon Way

Shire Park, Welwyn Garden City

Herts AL7 ITW

United Kingdom
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Telephone: +1 301 397 5147
Fax: +1 301 507 5990
E-Mail: tony.walsh@trw.com
Sponsor: NASA

Telephone: +1 410 872 3913

Fax: +1 410 872 3901

E-Mail: ckozlowski @tsi-telsys.com
Sponsor: NASA

Telephone: +44 1 142 768555
Fax: +44 1 142 731729
E-Mail: h.alleyne@shef.ac.uk
Sponsor: BNSC

Telephone: +1 703 934 6300
Fax: +1 703 273 9398
E-Mail:

Sponsor: NASA

Telephone: +1 301 737 1558
Fax: +1 301 737 1564
E-Mail:

Sponsor: NASA

Telephone: +44 1707 391999

Fax: +44 1707 393999

E-Mail: hugh.kelliher@vegauk.co.uk
Sponsor: BNSC
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Report of the Management Council — Meeting Minutes, June 8-9, 1993

Report of the Management Council — Meeting Minutes, October 28-29, 1993,
1993

Report of the Management Council — Meeting Minutes, May 1993
Report of the Management Council — Meeting Minutes, November 1994
Report of the Management Council — Meeting Minutes, May 1995
Report of the Management Council — Meeting Minutes, November 1995
Report of the Management Council — Meeting Minutes, May 1996
Report of the Management Council - Meeting Minutes, November 1996
Report of the Management Council - Meeting Minutes, May 1997

Report of the Management Council — Meeting Minutes, November 1997

GSCID = Global Spacecraft Identification

Date

Color

93-10
96-11
96-09
96-05
95-04
97-09
96-11
94-05
97-07
90-04
90-11
91-10
92-05
92-11
93-06
93-10

94-05
94-11
95-05
95-11
96-05
96-11
97-05
97-11

Revision Date: May 1998

320.0-B-1 Cor.1 Corrigendum 1

Under Development

Draft Yellow Book
CCSDS Leaflet

Number Remarks
Blue 320.0-B-1
Blue
White 321.0-W-1
Yellow AO00.0-Y-7
Yellow A10.0-Y-5
Yellow A10.1-Y-3
Green A12.0-G-1
Yellow AZ20.0-Y-1
Green  A30.0-G-3
Yellow B10.0-Y-1
Yellow B10.0-Y-2
Yellow B10.0-Y-3
Yellow B10.0-Y-4
Yellow B10.0-Y-5
Yellow B10.0-Y-6
Yellow B10.0-Y-7
Yellow B10.0-Y-8
Yellow B10.0-Y-9
Yellow B10.0-Y-10
Yellow B10.0-Y-11
Yellow B10.0-Y-12
Yellow B10.0-Y-13
Yellow B10.0-Y-14
Yellow B10.0-Y-15

NOTE - This list contains current issues as well as superseded issues of Blue Books. Superseded Red, Pink, Yellow, and Green books have been omitted for the sake of brevity.
Titles of superseded issues appear in italics; titles of current issues appear in bold type. Minutes of past MC meetings are not considered to be superseded.
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Document Title

PANEL 1 DOCUMENTS

Telemetry Summary of Concept and Rationale

Telemetry Channel Coding

Telemetry Channel Coding

Telemetry Channel Coding

Packet Telemetry

Packet Telemetry

Packet Telemetry

Packet Telemetry

Packet Telemetry Services

Lossless Data Compression: Summary of Concept and Rationale
Lossless Data Compression

Telecommand Summary of Concept and Rationale
Telecommand Part 1 — Channel Service

Telecommand Part 1 — Channel Service

Telecommand Part 2 — Data Routing Service

Telecommand Part 2 — Data Routing Service
Telecommand Part 2.1 — Command Operation Procedures
Telecommand Part 3 — Data Management Service

Time Code Formats

Time Code Formats

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft

Date

87-12
84-05
87-01
92-05
84-05
87-01
92-11
95-11
96-05
97-05
97-05
87-01
87-01
95-11
87-01
92-11
91-10
87-01
87-05
90-04
87-01
89-09

Color

Green
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Green
Blue
Green
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue
Blue

Number

100.0-G-1
101.0-B-1
101.0-B-2
101.0-B-3
102.0-B-1
102.0-B-2
102.0-B-3
102.0-B-4
103.0-B-1
120.0-G-1
121.0-B-1
200.0-G-6
201.0-B-1
201.0-B-2
202.0-B-1
202.0-B-2
202.1-B-1
203.0-B-1
301.0-B-1
301.0-B-2
401.0-B

401.0-B

Revision Date: May 1998

Remarks

Due for reconfirmation or revision

Due for reconfirmation or revision

Due for reconfirmation or revision

Reconfirmed November 1995

Reconfirmed November 1995
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Document Title

PANEL 1 DOCUMENTS (CONTINUED)

Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft
Radio Frequency and Modulation Systems—Part 1: Earth Stations and Spacecraft

Radio Frequency and Modulation Systems—
Part 1: Earth Stations and Spacecraft

Radio Frequency and Modulation—Part 1: Earth Stations

Radio Frequency and Modulation Systems—Spacecraft-Earth Station
Compatibility Test Procedures

Report of the Proceedings of the RF and Modulation Subpanel Meeting at the
Ames Research Center, April 11-20

Proceedings of the CCSDS RF and Modulation Subpanel 1E Meeting at the
German Space Operations Centre September 20-24, 1993

Advanced Orbiting Systems, Networks and Data Links: Summary of Concept,
Rationale and Performance

Advanced Orbiting Systems, Networks and Data Links, Architectural Specification

Advanced Orbiting Systems, Networks and Data Links: Architectural
Specification

Advanced Orbiting Systems, Networks and Data Links: Audio, Video and
Still-lmage Communications Services

Advanced Orbiting Systems, Networks and Data Links: Audio, Video and
Still-lmage Communications Services

Advanced Orbiting Systems, Networks and Data Links: Formal Definition of
CPN Protocols, Methodology and Approach

Advanced Orbiting Systems, Networks and Data Links: Abstract Data Type
Library—Addendum to CCSDS 701.0-B-2

Advanced Orbiting Systems, Networks and Data Links: Formal Specification
of the Path Service and Protocol—Addendum to CCSDS 701.0-B-2

93-06
94-11
97-05

97-05
92-05

89-09

93-10

92-11

89-10
92-11

94-05

94-05

93-10

94-05

94-05

Date Color

Blue 401.0-B

Blue 401.0-B

Blue 401.0-B

Green 411.0-G-3
Green 412.0-G-1
Green 421.0-G-1
Yellow B20.0-Y-1
Green 700.0-G-3
Blue 701.0-B-1
Blue 701.0-B-2
Blue 704.0-B-1
Green 704.1-G-3
Green 705.0-G-2
Blue 705.1-B-1
Blue 705.2-B-1

Number

Revision Date: May 1998

Remarks

Preparing for publication

Published electronically,
hardcopy not yet available

Due for reconfirmation or revision
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Document Title

PANEL 1 DOCUMENTS (CONTINUED)

Advanced Orbiting Systems, Networks and Data Links: Formal Specification
of the VCLC Service and Protocol—Addendum to CCSDS 701.0-B-2

Advanced Orbiting Systems, Networks and Data Links: Formal Specification
of the VCA Service and Protocol—Addendum to CCSDS 701.0-B-2

Space Communications Protocol Specification (SCPS)—
Rationale, Requirements, and Application Notes

Space Communications Protocol Specification (SCPS)—
Users Guide (SCPS-UG)

Space Communications Protocol Specification (SCPS)—
Network Protocol (SCPS-NP)

Space Communications Protocol Specification (SCPS)—
Security Protocol (SCPS-SP)

Space Communications Protocol Specification (SCPS)—
Transport Protocol (SCPS-TP)

Space Communications Protocol Specification (SCPS)—
File Protocol (SCPS-FP)

Date

94-05

94-05

97-06

97-09

97-09

97-09

97-09

97-09

Color

Blue

Blue

Green

Green

Red

Red

Red

Red

Number

705.3-B-1

705.4-B-1

710.0-G-0.3

711.0-G-0.2

713.0-R-3

713.5-R-3

714.0-R-3

717.0-R-3

Revision Date: May 1998

Remarks

Draft Green Book

Draft Green Book
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PANEL 2 DOCUMENTS

Space Data Systems Operations with Standard Formatted Data Units:
System and Implementation Aspects

Standard Formatted Data Units -- Structure and Construction Rules

Standard Formatted Data Units — Structure and Construction Rules
Standard Formatted Data Units — Structure and Construction Rules
Standard Formatted Data Units — A Tutorial

Standard Formatted Data Units — Referencing Environment

Standard Formatted Data Units — Control Authority Procedures
Standard Formatted Data Units — Control Authority Procedures Tutorial
Standard Formatted Data Units — Control Authority Data Structures
Parameter Value Language Specification (CCSDO0006)

Parameter Value Language — A Tutorial

Language Usage in Information Interchange Tutorial

ASCII Encoded English (CCSD0002)

The Data Description Language EAST Specification (CCSD0010)

The Data Description Language EAST — A Tutorial

The Data Description Language EAST — List of Conventions

Data Entity Dictionary Specification Language (DEDSL) (CCSD0011/CCSD0012)

Date

87-02

88-02
92-05
96-11
92-05
95-11
93-06
94-11
94-11
92-05
92-05
89-10
92-11
97-05
97-05
97-05
96-11

Color

Green

Blue
Blue
Blue
Green
Red
Blue
Green
Blue
Blue
Green
Green
Blue
Blue
Green
Green
Red

Revision Date: May 1998

Number Remarks

610.0-G-5

620.0-B-1

620.0-B-2 Due for reconfirmation or revision

620.0-B-2 Cor.1  Corrigendum
621.0-G-1

622.0-R-1

630.0-B-1 Due for reconfirmation or revision
631.0-G-2

632.0-B-1

641.0-B-1 Due for reconfirmation or revision
641.0-G-1

642.1-G-1

643.0-B-1 Due for reconfirmation or revision
644.0-B-1

645.0-G-1

646.0-G-1

647.0-R-1
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Introduction To CCSDS Cross Support
CCSDS Cross Support System Description Volume 1

Standard Terminology, Conventions, and Methodology (TCM)
for Defining Data Services

Cross Support Concept — Part 1: Space Link Extension Services
Cross Support Reference Model Part 1: Space Link Extension Services
Return All Frames Service Specification

Return Virtual Channel Frames Service Specification

Space Link Extension Forward CLTU Service

Space Link Extension Forward Space Packet Service Specification

PANEL 4 DOCUMENTS

Radio Metric and Orbit Data

Date

90-06
90-06
94-11

95-05
96-05
97-11
97-11
97-11
97-11

87-01

Color

Green
Green

Green

Green
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Red
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Number

910.0-G-1
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Revision Date: May 1998
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CCSDS

Standardization

SpaceOps 98

Tokyo, Japan
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Special Remarks Session #2

p0014

Adrian Hooke/NASA
Maurice Winterholer/CNES
David Giaretta/BNSC

International Space Standards Process
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ISO:
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CCSDS ORGANIZATION ?
| hssonites | MANAGEMENT -
COUNCIL A -
Secretariat Technical Steering Group
PANEL 1 PANEL 2 PANEL 3
INFORMATION CROSS
COMMSLJPI\ﬁgiTIONS INTERCHANGE SUPPORT
PROCESSES OPERATIONS
Member Agencies Observer Agencies
ASl/Italy ESA/Europe ASA/Austria CTA/Brazil IKIIRussia ~ NOAA/USA
BNSC/UK INPE/Brazil CAST/China DSRI/Denmark ISAS/Japan  NSPO/Taipei
CRC/Canada EUMETSAT/Europe ISRO/India  SSC/Sweden
CNES/France NASA/USA CRL/Japan EUTELSAT/Europe KARI/Korea TsNIIMash/Russia
CSA/Canada NASDA/.]apan CSIR/South Africa FSST&CA/Belgium  KFKI/Hungary USGS/USA
DLR/Germany RSA/Russia CSIRO/Australia  HNSC/Greece MOC/Israel
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CCSDS Associate Organizations

ADTECH, Inc. (NASA)

Aerospatiale Cannes Centre (CNES)

Aerospatiale Space & Defense (CNES)

Aetheric Engineering Ltd. (BNSC)

Alcatel Bell Telephone (ESA)

Alcatel Espace (CNES)

Alenia Spazio (ESA)

AP Labs (NASA)

Apogee Labs, Inc. (NASA)

Avtec Systems, Inc. (NASA)

Aydin Telemetry (NASA)

Berg Systems International, Inc. (NASA)

Boeing Defense & Space Group (NASA)

Brazilian Society for Interconnection of
Open Systems (INPE)

Bristol Aerospace Limited (CSA)

British Aerospace Space Systems Ltd. (BNSC)

California Space Technologies and Applied
Research, Inc. (NASA)

Canada Centre for Remote Sensing (CSA)

Canadian Astronautics Limited (CSA)

CAP GEMINI S.p.A. (ESA)

Cap Sesa Region Company (ESA)

Center for Satellite & Hybrid Communication
Networks (NASA)

Cincinnati Electronics Corporation (NASA)

CISET S.p.A (ESA)

CISI Ingenierie (CNES)

Cray Systems (BNSC)

CSP Associates, Inc. (NASA)

CTA Incorporated (NASA)

Daimler-Benz Aerospace (DLR)

Dassault Aviation (CNES)

Data Sciences (BNSC)

DATAID EUROSOFT Society (CNES)

Defence Research Agency (BNSC)

E-Systems, Inc. (NASA)

Earth Observation Sciences (BNSC)

ESYS Limited (ESA)

Fujitsu Limited (NASDA)

GDP Space Systems (NASA)

Grupo Cejelsa (ESA)

Gulton Data Systems (NASA)

HABCOM Engineering (NASA)

Hitachi, Ltd. (NASDA)

Institut fur Automation und
Kommunication (ESA)

Institute for Information Management (ESA)

INTECS SISTEMI S.p.A. (ESA)

Interface and Control Systems, Inc. (NASA)

Intermetrics Systems Services Corporation

Jackson and Tull Aerospace Engineering
(NASA)

JHU Applied Physics Laboratory (NASA)

LABEN S.p.A. (ESA)

LinCom Corporation (NASA)

Lockheed Martin Telemetry and
Instrumentation (NASA)

Logica UK Limited (BNSC)

LTCB Systems Co., Ltd. (NASDA)

MacDonald Dettwiler (CSA)

Matra Marconi Space (CNES)

Matra Marconi Space UK Ltd. (BNSC)

MBB - Deutsche Aerospace (ESA)

Mitsubishi Electric Corporation (NASDA)

MMS Space Systems Ltd. (BNSC)

MPB Technologies Inc. (CSA)

MPR TELTECH Ltd (CSA)

National Remote Sensing Centre Ltd. (BNSC)

NEC Corporation (NASDA)

New Mexico State University (NASA)

Nichols Research Corporation (NASA)

NYMA, Inc. (NASA)

Omitron, Inc. (NASA)

Oxford University (BNSC)

POD Associates, Inc. (NASA)

Raumfahrt Systemingenieure (ESA)

RDR, Inc. (NASA)

Saab Ericsson Space Ab (SSC/ESA)

Satellites International Ltd. (ESA)

Science Applications International
Corporation (NASA)

Science Systems Limited (BNSC)

SED Systems Inc. (CSA)

SEMA Group (CNES)

Serco Space Ltd. (BNSC)

Sextant Avionique (CNES)

Scllumberger Industry (CNES)

Space Software Italia S.p.A. (ESA)

Spacenet, Inc. (NASA)

Spar Aerospace Limited (CSA)

SRI International (NASA)

STARSYS Global Positioning, Inc. (NASA)

Straehley Associates (NASA)

SYSECA SA Company (CNES)

Telemetry Group of Range Commanders
Council (NASA)

The Mitre Corporation (NASA)

Thomson-CSF (CNES)

Toshiba Corporation (NASDA)

TRW Inc. (NASA)

TSI TelSys, Inc. (NASA)

Universal Space Network, Inc. (NASA)

University of Sheffield Space Instrumentation
Group (BNSC)

Vanguard Research, Inc. (NASA)

Veda Systems Incorporated (NASA)

Vega Group PLC (BNSC)
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COSPAR
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Mission needs

Design

ISO Standards
Development

[CONCEPTE--
PAPERS Process
New Worl
Items)
¥
WHITE =124 1
BOOKS
(Working ]
Drafts) /
RED I
BOOKS I
(Review
Drafts) /
ISO Standards
GREEN '
BLUE BOOKS . (1s)
800ks | frepor | _CCSPERecomINendations
inal
Standards)
CCSDS Standards Mission
Development pepioyment
1ISO 11103 | Radiometric & Orbit Data: 1991 501.0-B-1 87-01 Reconfirmed 1996
1ISO 11104 | Time Code Formats: 1991 301.0B-2 90-04 Reconfirmed 1996
FDIS 12172 | Telecommand Part 2-Data Routing Services 202.1-B-2 92-11 Approved, in Publication
1SO 11754 | Telemetry Channel Coding: 1994 101.0-B-3 92-05 Published
IS0 12175 | SFDU-Structure & Construction Rules: 1994 620.0-B-2 92-05 Published
ISO 13419 | Packet Telemetry: 1997 102.0-B-3 92-11 Published
1SO 13420 | AOS, N&DL: Architectural Specification:1997 701.0B-2 92-11 Published
1SO 13764 | SFDU--Control Authority Procedures: 1996 630.0-B-1 93-06 Published
ISO 14961 | PVL Specification (CCSD 0006) 641.0B-1 9205 Published
ISO 14962 | ASCIl Encoded English (CCSD 0002) 643.0-B-1 92-11 Published
1ISO 153% | SFDU-Control Authority Data Structures 632.0-B-1 94-11 Published
ISO 1539 | Cross Support Reference Model-SLE Services 9104-B-1 96-05 Published
FDIS 12171 | Telecommand Part 1--Channel Services 201.0-B-1 87-01 FDIS registered for formal approval.
FDIS 12173 | Telecommand Part 2.1--Command Op. Proc. 202.1-B-1 91-10 FDIS ballot initiated.
FDIS 12174 | Telecommand Part 3-Data Mgmt. Procedures 203.0-B-1 87-01 FDIS ballot initiated.
CD 14721 Space Systems - Archiving Space Data - - CD study initiated.
DIS 15887 Lossless data compression 121.0-B-1 97-05 DIS distributed for review; French text required.
DIS 15888 Standard formatted data units -- Referencing 622.0-B-1 97-05 DIS distributed for review; French text required.
environment
DIS 15889 Data description language - EAST specification 644.0-b-1 97-05 DIS distributed for review; French text required.
DIS 15890 | AOS Audio/Video and Still-image Communications 704.0-B-1 94-05 DIS distributed for review, French text required.
Services
DIS 15891 Space communications protocol specification (SCPS)-- 7130-R-3 97-09 Registered as DIS 1997-11
Network protocol (SCPS-NP)
DIS 15892 Space communications protocol specification (SCPS) - 7135R-3 97-09 Registered as DIS 1997-11
Security protocol (SCPS-SP)
DIS 15893 Space communications protocol specification (SCPS) - 7134-R-3 97-09 Registered as DIS 1997-11
Transport protocol (SCPS-TP)
DIS 15894 | Space communications protocol specification (SCPS) -~ 717.0-R-3 97-09 Registered as DIS 1997-11
File protocol (SCPS-FP)

CCSbSB10.0-Y-16
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May 1998
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Missions/Projects Using CCSDS Link-/Network-Layer

Protocols for Telemetry and Telecommand

ERS-1
(ESA, Ju-91)
SAMPEX (SMEX-1)
(NASA/GSFC, Jul-92)
EURECA
(ESA, i-92)
Spacelab-Deutsche 2
(DLR, Apr-93)
STRV-1A/B
(DERA, Jun-94)
MIR 18
and follow-on missions
(RSAINASA, Feb-95—)
ERS-2
(ESA, Apr-95)
1SO
(ESA, Nov-95)
Radarsat
(CSA, Nov-95)
SOHO
(ESA, Dec-95)
Rossi XTE
(NASA/GSFC, Dec-95)
NEAR
(APL, Feb-96)
BeppoSAX
(AS., Apr-96)
Cluster
(ESA, Jun-96)
TOMS EP-1
(NASA/GSFC, Jul-96)

FAST (SMEX-2)
(NASA/GSFC, Aug-96)

= - —

cexox

MGS
(NASA/JPL, Nov-96)

MPF
(NASA/JPL, Dec-96)
ARIANE 5
(CNES, Various)
ACE
(NASA/GSFC, Aug-97)
Hotbird-3
(EUTELSAT, Sep-97)
Cassini
(NASA/PL, Oct-97)
TEAMSAT
(ESA, Oct-97)
YES
(ESA, Oct-97)

ETS-VII
(NASDA, Nov-97)

TRMM
(NASDA, Nov-97)
EUTELSAT-F1
(EUTELSAT, Jan-98)

Lunar Prospector
(NASAJARC, Jan-98)
SNOE
(U of Col. LASP, Jan-98)
TRACE (SMEX-4)
(NASA/GSFC, Mar-98)
EOS AM-1
(NASA/GSFC, Jun-98)
STRV-1C/D
(DERA, Jun-98)

CATSAT (STEDI 3)
(U of NH, Jul-98)

DS-1 (NMP) ENVISAT-1
(NASALPL, 2il-98) (ESA, 2-99)
Landsat-7 ADEOS-2
(NASA/GSFC, ul-8) (NASDA, Aug-99)
Meteor-3M/ XMM
SAGE IlI (ESA, Aug-99)
(RSAINASA, Aug-%6) Genesis (Discovery 5)
OERSTED (NASA, Aug-99)
(DSRI, Aug-98) ARTEMIS
(ESA, Dec-69)

WIRE (SMEX-5)
(NASA/GSFC, Sep-98)

FUSE

(NASA/GSFC, Oct-98)

QuikSCAT
(NASA/JPL, Nov-98)

IMAGE (MIDEX-01)
(NASA/GSFC, Jan-00)

VCL (ESSP-01)
(NASA/GSFC, Mar-00)

JASON
(CNES, Apr-00)

Mars 98 Orbiter

(NASA/PL, Dec-98)

SWAS (SMEX-3)
(NASA/GSFC, Jan-99)

Hotbird 4
(EUTELSAT, Jan-99)

Mars 98 Lander
(NASA/JPL, Jan-99)

TIMED
(APL, Apr-00)
STENTOR
(CNES, Jun-00)

HESSI (SMEX 6)
(NASA/GSFC, Jun-00)

Cluster 11
(ESA, Jun-00)

ABRIXAS
MAP (MIDEX-02)
(DLR-GSOC, Feb-99) (NASA/GSFC, Nov-00)
Stardust EOS PM-1
(NASA/JPL, Feb-99) (NASA/GSFC, Dec-00)
AXAF-1 GALEX (SMEX 7)
(NASA/MSFC, May-99) (NASA/GSFC, 2001)
EO-1 (NMP-2) ALOS
(NASA/GSFC, May-99) (NASDA, Feb-01)
CHAMP INTEGRAL
(DLR, Jun-99) (ESA, Jun-01)

Intenational Space
Station (1SS)
(Multinational, Various)
15S-Columbus
(ESA, TBD)
1SS-JEM
(NASDA, TBD)
1SS-AMS
(Multinational, TBD)
EOS LAM-1
(NASA/GSFC, Jul-01)
SIRTF
(NASA/JPL, Dec-01)
ETS-VIII
(NASDA, Aug-02)
EOS CHEM-1
(NASA/GSFC, Dec-02)
ROSETTA
(ESA, 2003)
METOP 1
(ESA/EUMET-SAT, 2003)

X-3
(NASA, Mar-03)
NOAA N
and follow-on missions
(NOAA, Dec-03—)
EOS AM-2
(NASA/GSFC, Jun-04)
GLAST
(NASA/GSFC, Jun-04)
EOS PM-2
(NASA/GSFC, Dec-06)
EOS AM-3
(NASA/GSFC, Jun-10)

EOS PM-3
(NASA/GSFC, Dec-12)

Missions Using CCSDS Lossless Data Compression
(Recommendation 121.0-B-1, May 1997)

o

Mars Observer

SERTS-96 (Sounding Rocket)

Mars 96
Lewis (SSTI)

Cassini/Huygens Cosmic Dust
Analyzer (CDA ) Instrument

SERTS-97 (Sounding Rocket)

SWAS (SMEX-3)

EO-1 (NMP-2)
KOMPSAT-1
VCL (ESSP-01)

MAP (MIDEX-02)

EOS LAM-1
SIRTF
ROSETTA
COBRA

CCSbSB10.0-Y-16

Space-Based Infrared System (SBIRS)
Standard Missiles

Launch
Sep-92"
Nov-96
Nov-96"
Aug-97'
Oct-97

Nov-97
Jan-99
May-99
1999
Mar-00
Nov-00
Jul-01
Dec-01
Jan-03
1997
?

Various
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Lead Agency
NASA/JPL
NASA/GSFC
RSA

NASA
NASA/JPL

NASA/GSFC
NASA/GSFC
NASA/GSFC

KARI

NASA/GSFC
NASA/GSFC
NASA/GSFC
NASA/JPL

ESA

U.S. Dept. of Energy
U.S. Dept. of Defense
U.S. Dept. of Defense

Implementation
HW
HW
?
HW

SW
(uploaded after launch)

HW
sSw
?
HW
HW
sSw
?
?
HW
HW
HW
HW
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CCSDs Panel 1 has provided ) CCS DS Pane|‘3
Recommendations for Space Link Cross Support SGI’VICES

Services that terminate at the
ground station or control center.

2 _
Y %?b ;Esé —x—P&a B
Domain

of
Space Link
Services
4 4 ) S
Ca z |
A Domain
Operations of
Operations Control Space Link
Operations Control Center Extension
Control Center R
Center Services

User
User

CCSDS Panel 3 is addressing
the extension of Space Link
Services across the ground.

14

\
\

Operations
Operations Control

Operations Control Center
Control Center
Center
\
\ User
\ Uy User
Data
Processing

Facility
Data

Archive
Facility

~ CCSDS Panel-2:
Space Information Interchange Services
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& 4 = Planned Use of CCSDS Space Link Extension Services
Mission Launch Lead Agency
ABRIXAS Feb-99 DLR
CHAMP Jun-99 DLR
Cluster 11 Jun-00 ESA
INTEGRAL dun-01 ESA
ROSETTA 2003 ESA

RCC T :h CCSDS Standard Formatted Data Units (SFDUS):
L Use for Mission Data Archiving

ACE Galileo Mars Global
AXAF-I GOES (multiple) Surveyor
Cassini/Huygens Geotail Mars Pathfinder
Clementine IMAGE (MIDEX- Mars Surveyor-

01) Lander 98
Cluster 11
IMP 8 Mars Surveyor-
ENVISAT-1 Orbiter 98
EO-1 (NMP-2) Interball PHOBOS 2
ERS-1 IRAS Polar
ERS-2 1519 Rossi XTE
EAST Magellan SAMPEX
FUSE Mariner SOHO

MAP (MIDEX-02)
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Future Directions In Standardization

Standardized
Monitor & Control

Long-haul “trunk”
communications

- Consolidated CCSDS

Link Protocols 7

- Turbo Codes Orbiter, lander

and rover proximity links

Store & Forward File Delivery
“Phone Home” data return via
LEO, MEO and GEO In-situ deployed Internets
commercial constellations

18
Alternative Communications:

“Phone Home Link” Concept

Commercial Communications
Provider

Spacecraft Phone Number
011-Space-Number

Commercial
Gateway Station

Limited Commanding

Bulk file transfer

Telemetry Files
Alert M
Dial Up Communications over
Commercial Phone System to/from |
Satellite |l | ! I
Telephone/Pager Remote Web
Alerts page status
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Turbo Codes

Turbo codes
represent a
quantum leap in
channel coding
performance for
deep space
applications,
providing higher
coding gain and
much lower
decoding
complexity than
current coding
systems

Complexity (relative to uncoded), dB

CCSbSB10.0-Y-16

50

N
o

30

20

=
o

P

Trunk Link to Earth

Required E/N (relative to Shannon limi). dB
13 12 11 10

[
9 8 7 6 5 4 3 2 10

BER=10"6

Codes

designed for
BER=5x1073

1969 Mariner
(biorthogonal)\.

1958 Explorer
(uncoded)

1995 Galileo S-Band __—
(14,1/4)+RSx4

1989 Galileo_—"

(15,1/4)+RS

1997 Cassini
(15,1/6)+RS

000??
ew Millennium
» (turbo 1/4)

1977 Voyager

(721N
[

1981 Voyager
Extended
(7,1/2)+R

1968
Pioneer
(sequential)

4 5 6 7 8 9 10 11 12
Coding Gain, dB BETTER ——»
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CCSDS File Delivery
Protocol (FDP)::

- Progressively reliable
- Multiple store/forward hops

E formerly known as Protocol-X

SuperMOCA:

standard mechanism for

MONitor and coNtrol Of =g~ Space

distributed space Messaging
mission devices System

Space
Messaging SuperMOCA =
System Space Project
| Mission Operations
Control Architecture
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SuperMOQOCA:

Application of industrial
process control and
manufacturing automation
techniques to space missions.

Manufactur

Fieldp

Unique space mission devices
modeled and manipulated
as standard objects

-- “Virtual Devices”

Rapid integration, test

operations and
maintenance. 7

ing Messaging Syste™ (MMS)

us Messaging System (FMS)

“Virtual Device”

Standard Custom
IF IF

“Virtual Device”

Standard Custom
IF IF

“Virtual Device”

Real device

Real device

:

Real device

Real device

’ Standard Custom
IF IF

|

he.l rxeip_la_n(__etary Internet”
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| e
http://www.ccsds.org

Cross Support Architecture
-- Concepts
-- Reference Model

Space Link Extension Services
-- Return All Frames

SFDUSi Structure_s and C_onstruction Rules -~ Return Virtual Channel Frame
SFDUs: Referencing En_vm)nment - Forward Space Packet.
SFDUs: Control Authority Procedures

. . -- Forward Telecommand Frame [in]
SFDUs: Control Authority Data Structures -- Master Channel Operations Control Field o
Parameter -Value Language sv?“c\?j
ASCIl Encoded English N g
Data Description Language EAST : ¢ - /,/’

& ‘

Data Entity Dictionary Specification Language
.

Space;craft ID Procedures
Lossless Data Compression
Audio/Video Data Transfer
Time Code Formats

SCPS File, Transport,

Security, Network Protocols
Advanced Orbiting Systems
Packet Telemetry
Packet Telemetry Services
Telemetry Channel Coding
Packet Telecommand
Telecommand COP
Telecommand Channel Service
RF & Modulation
Radio Metric and Orbit Data
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ATTACHMENT D

OPEN ACTION ITEMS
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ACTION ITEMS
CCSDS MANAGEMENT COUNCIL
Nov. 1997 Oxfordshire, UK

96-10. Identification of personnel of archiving working
group of TC 211 for P2 and the Secretariat. Provide a
copy of TC 211 proposed draft.

Assignee: CSA/A. Bastikar
Due Date: January 1998
Status: No Change - Remains Open

96-14. Contact NASA ELV and RLV Program Offices to
determine the extent that they plan to use CCSDS. If
they do not plan to use CCSDS, understand why not.

Assignee: NASA/D. Townley
Due Date: May 1998
Status: No Change - Remains Open

97-10. Mr. Townley will explore with the NASA Space Station
Office the extent to which the ISS will use CCSDS
standards. In addition, an invitation will be issued to
the ISS Program Office to provide a briefing during the
panel meetings at Houston, Texas, during the Spring of
1998.

Assignee: NASA/D. Townley

Due Date: May 1998

Status: Closed-Presentation made by ISS Office at
JSC during May TSG
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97-12.

97-13.
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All Member Agencies should review the latest draft of
the TSG Charter and submit comments to the
Secretariat.

Assignee: All Member Agencies

Due Date: December 15, 1997

Status: Several Agencies Provided Responses -
Defer to later in Agenda

All Member Agencies should review and provide
Inputs to the draft vision statement. Each Member
Agency delegate should also state why their agency
participates, how they contribute to the activities of
CCSDS, and describe the environments in which the
agencies anticipate their mission development to occur.
Example: The NASA faster, better, cheaper mission
set; i.e., more missions in a shorter period of time.

Assignee: All Member Agencies

Due Date: December 15, 1997

Status: Several Agencies Provided Responses -
Defer to later in Agenda

NASA should provide list of missions utilizing CCSDS
to MC and panel chairs.

Assignee: NASA/Mr. Hooke

Due Date: February 1998

Status: Closed-NASA has compiled this list -
Defer to later in the Agenda
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97-14. In response to P3's need for the definition and control
of unigue naming conventions within CCSDS for
spacecraft, agency and complex names, Panels are to
provide a requirements statement to the TSG. The TSG
will review and provide a recommendation to the MC.

Assignee:
Due Date:
Status:

Panel and Subpanel Chairmen

15 February 1998

Interpanel Working Group formed to study
problem; identify relevant 1ISO Standards -

Defer to Panel Reports later in the Agenda

97-15. INPE/Mr. Bergamini and CSA/Mr. Bastikar are to
approach the IAF about a CCSDS session in the fall of

1998.
Assignee:

Due Date:
Status:

CCSDSB10.0-Y-16

CSA/Mr. Bastikar, INPE/Mr. Bergamini
ASAP
Closed:

Extensive communications held with
IAAA/IAF

Determined too late to be included in 1998
activity

Alternate mechanisms are being
investigated by Macgregor Reid
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97-16. All Member Agencies should look at other targets of
opportunity to present CCSDS and provide this list to
the Secretariat by December 1. Each Agency delegate
should follow up on opportunities identified and
explore with the appropriate group the possibility of
CCSDS getting involved.

Assignee: Member Agencies

Due Date: (a) List of opportunities-December 1, 1997
(b) Contact appropriate organization-Jan.
15, 1998

Status: Several Agencies have responded

97-17. The Secretariat will contact ISO Central Secretariat
about an article in the 1SO newsletter.

Assignee: Secretariat/Mr. Townley
Due Date: ASAP
Status: Closed:

Article on P2is Data Archiving Standards
was included in the May 1998 issue of ISO
Bulletin-Copy Available

97-18. With regard to the proposed CEOS Catalogue
Interoperability Protocol (CIP), Mr. Giaretta will draft a
cover sheet and send to TSG for review and
recommendation at the next MC meeting.

Assignee: RAL/D. Giaretta

Due Date: April 1998
Status: Open
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97-19. With regard to the proposed CEQOS CIP, the Secretariat
will look at the issue of assigning a CCSDS document
number.

Assignee: Secretariat/Mr. Townley
Due Date: May 1998
Status: Closed:

In accordance with the P2 numbering
system, this document, when ready, will be
assigned a number in the 650 series

97-20. All agencies are to review the proposed wording to the
procedures manual in light of Resolution MC-S97-21,
and suggest appropriate changes in the wording to the
procedures manual to the Secretariat.

Assignee: All Member Agencies

Due Date: December 15, 1997

Status: Several agencies have responded - Defer to
later in Agenda
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97-21. Members of the ad hoc committee established under
Resolution MC-F97-1 are to review and comment on the
proposed strawman agenda for the May 1998 TSG
meeting presented by the TSG Chairman. MC
members are also invited to submit comments. All
comments should be sent to the TSG Chairman, with a
copy to the Secretariat, via e-mail.

Assignee: Ad Hoc Committee; Member Agencies
Due Date: February 2, 1998
Status: Closed.

Comments received, Agenda revised,
Meeting held May 11-12, 1998.
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Fall Management Council Meeting
Summary of Comments
on Action Items

97-11. All Member Agencies should review the latest draft of the TSG Charter
and submit comments to the Secretariat.

Assignee:  All Member Agencies

Due Date:  December 15, 1997

STATUS: Open - Some comments received for consideration.

BNSC comment:

BNSC is content with the changes suggested by NASA at the Nov. 97 MC apart from
PURPOSE which we suggest should read " To guide and coordinate the overall
technical activities of the CCSDS"

INPE comments:

Departing from NASA proposal (I believe), as discussed in the last MC meeting, held
in the U.K.:

COMMENT 1:

Under the Item 'Organization’ it is requested by INPE that where it currently
mentions:

'Membership of the TSG includes all panel chairmen and working group/subpanel
chairmen’,

it should say:

'Membership of the TSG includes all panel, working group/subpanel chairmen and
member agencies heads-of-delegation'.

In the same fashion that participation of TSG in the forum of MC has been fruitful
and opportune, it has also been the same, the other way around. So, INPE requests
this -explicit- mentioning in the Charter. It is -also- convenient for justifying before
INPE the participation of its head-of- delegation in the TSG meetings.

COMMENT 2:

Also under the Item 'Organization’, where it currently mentions:
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‘At the invitation of the TSG Chairman, agencies will send experts for clarification
of technical subjects as required’,

it should say:

‘At the invitation of the TSG Chairman, with acknowledgment of their heads-of-
delegation, agencies may be requested to send experts for clarification of technical
subjects, as required'.

It would be certainly desirable, in order to pay attention to the -internal- organization
of each (Member, only?) Agency, to give a priori or concommitant acknowledgment
to the pertinent head-of-delegation on invitation(s) that may be issued for this reason.

NASDA comment:

We don't have any comment with consideration of the comments of (made by) CNES
(at the Nov. meeting).

ESA Comment:

| agree to the proposed changes of the TSG Charter, but I feel that the relationship
between the TSG and the MC is not yet fully clear. The Charter reads that the TSG shall
" Provide overall technical advice and counsel to the MC in order to prepare for review
of CCSDS Recommendations by the member Agencies". | feel that in practice the scope
of the advice to the MC is more extensive. Further it is not clear to me how and in
which form this advice should be delivered: by MC members participating into TSG
meetings or by senior members of the TSG participating into MC meetings. This
uncertainty leads also to the question whether MC members "may" or "should" attend
TSG meetings and whether TSG meetings ( in future only every second one ) should at
all be co-located with MC meetings. An alternative approach could be, that such co-
located ( and therefore restricted ) TSG meetings are fully integrated into MC

meetings and the agenda is adjusted accordingly.

I have one minor point with the current text related to the 7th bullet in the para "
Mission ", which now reads: *Develop new critical standards....* Is the word "critical”
here really applicable ?

97-12. All Member Agencies should review and provide inputs to the draft
vision statement. Each Member Agency delegate should also state why their agency
participates, how they contribute to the activities of CCSDS, and describe the
environments in which the agencies anticipate their mission development to occur.
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Example: The NASA faster, better, cheaper mission set; i.e., more missions in a shorter
period of time.

Assignee:  All Member Agencies
Due Date:  December 15, 1997
STATUS: Open - Some comments received for consideration.

BNSC comment:

Agree with draft vision statement from NASA. BNSC participate in the CCSDS in
order to contribute to and influence space data standards to meet our present and
future needs. We participate in all panels, particularly Panel 2. Our program is mostly
with ESA but we also wish to increase our participation in low cost missions with ESA
and other agencies including ground stations and archiving cooperation.

INPE Comments:

We suggest that, ina first opportunity, the ad-hoc committee should consider
inviting to their (initial) forum meeting(s), to the best possible extent, well known or
recognized experts (from US, Europe, Japan, else) in the pertinent areas being (or to
be) covered by the draft vision, for expressing their views on pertinent topics, in the
initial phase of the work. These experts may come from industry or from government
organizations and should -not-, necessarily, be directly involved with space agencies
or activities but, yes, with the main topics behind it (Info. Tech., Telecomms., etc.). In
any case, their recognized familiarity with the edge of the technology -or-, with
possibly, already 'old’ but potentially good technology, with promising potentials in
the future, should play a fundamental motivation and contribution in this initiative.
For instance, we may feel that the 'emerging’ photonic technology tends to play a
growing influence in high performance computing -and- telecommunications
(minimum delays, maximum throughputs, etc.). Communications protocols would be
possibly (made simpler) revolutionized with photonic and optic (end-to-end) links,
including optical space-to-space or space-to-ground links, but what 'weight’ (if any)
in CCSDS future planning, should be given to it? Perhaps, someone (or many) at Bell
Labs, Comsat, Northern Telecom, Schlumberger, NEC, etc. (to say a few) may have
good indications about it. In another aspect, who can assure that the on going
evolution of messaging, directory supported, Weboriented technology information
and telecommunications network management tools is not leading to (relatively)
simple, (commercial) off-the-shelf, secure, efficient, -open- and, most-of-all,
relatively cheap solutions that may comfortably out mode many of the CCSDS
protocol and servicing concepts in future application scenarios, and that they
may not become adopted by essentially 'private’ space agencies, as ‘'de-facto’
standards, while embedding implicit or explicit cross-support and interoperability
capabilities? We all know that specific problem domain (non space) oriented tools
being accepted today may be redirected to applications never minded (including
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space) when they were originally conceived, but that may be easily justifiable
when viewed under a different perspective, with the specifically required,
pertinent adaptations. Perhaps, the deepest challenge we have in the CCSDS
community is to keep our alternatives and sensitivity to eventually adopt (and adapt)
‘'other' technologies or applications. This is not an easy task, to all of us, in a highly
dynamic environment as we are, but we feel, | believe, we have to face it, of course.
So, | believe that Adrian (H.), very opportunely, just pointed to us what may be
the surfaced part of an (so far) untouched iceberg. | also appreciate your sensibility in
dealing with the proposed topic, after the discussions we had, in Chilton, I am sure,
we all want to see CCSDS Recommendations being developed, so competently as
they have been, although, with an embedded, major possibility of being effectively
adopted, in space missions, at large.

Concerning INPE I can reaffirm what I could present in our report, in Chilton.
Essentially, | see that our agency commitments with external cooperative programs
(1SS, etc.) as the point-of-entry for 'short’ term, actual involvement in the application
of CCSDS Recommendations, by the agency. On the other hand a 'marketing’
oriented, high level document, oriented for a 'management’, decision making
community, may become an important support to triggering and promoting the use of
CCSDS Recommendations in the realm of the agency and related (AEB, MCT)
organizations. Otherwise, INPE is struggling with dwindling (competent) human
resources of itself to put forward its commitments, due to the economic situation we
are facing.

NASDA comment:
We suggest the following as a description of Vision.

"Our vision is to share the benefits among all participants to produce first quality
mission results while simultaneously realizing significant cost savings in advocating
standardized mission operations across the international space community."

Why does our agency participate CCSDS?
Realization cross support
International cooperation
Share high level technology with other agencies
Realization to decrease costs
How do we contribute to the activities of CCSDS?
Review of draft recommendation
Test for validity
Include to develop test bed
Description of the environments in which the agencies anticipate their mission
development to occur?
Requirement for low cost

CCSDSB10.0-Y-16 73 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

Development in short term.
Requirement for high reliability

ESA Comment:

What is written in the vision statement is generally OK for me; the "faster, better,
cheaper" also applies to ESA - however, with priority on "cheaper”. Thereis, in ESA's
view , one important aspect missing in the vision statement - which is "cross support".
This was and is in our view one very major reason, why ESA (.and we believe also
several other Agencies) participate in the CCSDS standardization activities. | propose
to add this aspect.

97-16. All Member Agencies should look at other targets of opportunity to
present CCSDS and provide this list to the Secretariat by December 1. Each Agency
delegate should follow up on opportunity be identified and explore with the
appropriate group the possibility of CCSDS getting involved.

Assignee: Member Agencies
Due Date:  (a) List of opportunities -- December 1, 1997

(b) Contact appropriate organization - Jan. 15, 1998
STATUS: Open - Some comments received for consideration.
BNSC comment:

The first of these is SpaceOps in Tokyo in June 98 and we are involved in this via Panel
2 presentations.

NASDA comment:

(At this time) we don't have (any) idea(s) of the opportunities.

ESA Comment:

Potential other events to present CCSDS are COSPAR meetings and Telemetering
Conferences, the latter taking place regularly both in Europe and in the US (usually

California). However, | am not really in a position to follow this up, as | have no
contact with suitable conference participants and | never went myself.

97-19. With regard to the proposed CEOS CIP, the Secretariat will look at the
issue of assigning a CCSDS document number.
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Assignee:  Secretariat/Mr. Townley
Due Date: May 1998
STATUS: CLOSED per Action Item 97-18 above

97-20. All agencies are to review the proposed wording to the procedures
manual in light of Resolution MC-S97-21, and suggest appropriate changes in wording
to the procedures manual to the Secretariat.

Assignee:  All Member Agencies
Due Date:  December 15, 1997
STATUS: Open - Some comments received for consideration.

BNSC comment:
BNSC is content with the NASA proposed wording.
INPE comment:

It does not seem appropriate to -mix- or to -tie- the issue of software and/or
hardware development with that of the development of a Recommendation, namely,
when it may be derived from an adopted NWI (New Work Item);

In view of the current contents of the CCSDS Procedures Manual, in its Page 5-1
(Version of May 1994) it would be inappropriate to consider the possible
incorporation of a software (or hardware) development (if any) as a pre-condition,
passive of legal constraints, for acceptance of a NWI or, even, of a CP proposal.
Although CCSDS may not claim that it develops standards, at the same time, it can
not affirm that their Recommendations are not intended to become standards, even if
SC-13 would not exist, as a point-of-their-entry in the standardization domain of
ISO. Incidentally, what consideration and eventual pre-conditioning ISO gives
to the software (or hardware) development issue, if any, when a decision is made
in its domain for development of a new item for standardization? The development
of a Recommendation should be viewed, essentially, as an abstract process, not tied
to software or hardware implementations, although they usually become obvious
by products resulting from it.

It should be up to the discretion of an Agency or of a group of them, involved in the
development of Recommendation related Software and/or Hardware, to apply
conditions on the opening to other parties of such products, which are -not, in
principle, Recommendations, or standards by themselves, and should not be
considered as such by CCSDS, | would understand. Conversely, development of a
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Recommendation should not be mixed or tied to the development of software and/or
hardware. It is understood that software and/or hardware development results
from the development of a Recommendation but are (or should) not (be)
Recommendations by themselves.

Recommendations are the CCSDS essential products. If a new wording with
explicit mentioning of software and/or hardware -has- to be made in Page 5-1 of the
Procedures Manual, it is suggested that the content of the above item (3) may be, with
proper wording, be adapted to that context.

NASDA comment:
In the proposal for revision (of the) Procedure Manual ,

(a) "Duties and Responsibilities”
(b) "NEW WORK ITEM",

there are descriptions that agencies share hardware and software with other agencies.

We agree (with) this policy and think that agencies should make a effort to realize that.
But now, for realization, many agencies as well as NASDA have many problems
(license, legal problems). Then, if this description means duty, that will be a problem.

In the phrase of "shall seek exemption" in the description of above-mentioned ,"shall”
means duty as "must"”. But, because "seek" is used for a verb, we think they are
requirements with best effort. Is Our understanding correct? If it is correct, proposal of
Secretariat is no problem.

ESA Comment:

Although | agreed at the May 1997 to the resolution MC-S97-21 and still personally
support its spirit as far as | understand it, | felt a bit uneasy when | saw the resulting
changes written down in the procedures manual ( in particular the changes in sections
3.1.1.2and 5.1.1). So I finally decided to ask the Head of the ESOC Contracts Division
for advice. He also sees the potential benefit and would personally be inclined to
support it, but he is not convinced that on the basis of the current ESA Industrial Policy
and current Intellectual Property Rights an exemption would be granted for a major
development. In this situation it is, in his view, not very honest to agree to the
procedure manual modifications, without asking formal permission to the responsible
ESA bodies. These are: 1) the Office for International and Legal Affairs and 2) the
Director for Industrial Matters and Technology. Such procedure is expected to stir up
some noise, has therefore to be well prepared and will also take time. The contacted
person also proposes to do it only if we are expecting a real case in the foreseeable
future.
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In any case, if we ask for formal ESA permission for the proposed Procedure Manual
changes, we have to be prepared to clarify in more detail the underlying objective and
to definitely quote one or two potential cases. Here | definitely see a problem: even the
planned development of SLE services at JPL and ESOC is not a candidate for
application of this procedure, due to existing infrastructure and time constraints. | fear
that the former reason will always apply for mayor Agency implementations. | am
therefore asking myself the question, whether our development sharing intentions are
really realistic and whether | should initiate my formal request to the responsible ESA
bodies. In such case | need better information on the two points raised above: more
detailed objectives and potential cases. Can this be provided ? Your advice would be
appreciated. | would also be interested to hear the opinion of my MCcolleagues. | am
sorry, that this matter is getting more complicated than I initially thought.

It should also be noted, that ESA could - in the absence of a procedure change - still
continue to make under certain circumstances minor software packages available to
other Agencies for applications comparable to those developed by Panel 2.

As concerns the other proposed Procedure Manual changes, | herewith agree to them.
NASA Comment:
Propose the following text be placed at the end of Section 5.1.1 the following:

“A specific plan for development of associated software shall be included in proposed
CCSDS NWTis, if applicable. In preparing such a plan, participating Agencies should
make reasonable efforts to identify the specific benefits of sharing software, such as the
quid-pro advantages of cooperative sharing.

Participating Agencies shall also use reasonable efforts to seek exemption (as necessary)
from their individual Agency’s constraints on distribution of the resulting software for
its free and unrestricted use by all other participating Agencies, based on these benefits
of sharing software.”

97-21 Members of the ad hoc committee established under Resolution MC-F97-1
are to review and comment on the proposed strawman agenda for the May 1998 TSG
meeting presented by the TSG Chairman. MC members are also invited to submit
comments. All comments should be sent to the TSG Chairman, with a copy to the
Secretariat, via e-mail.

Assignee:  Ad Hoc Committee Member & Member Agencies

Due Date:  February 2, 1998
STATUS: CLOSED
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ATTACHMENT E

USE OF CCSDS RECOMMENDATIONS BY
INTERNATIONAL SPACE STATION (ISS)
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Overview of ISS Use of CCSDS

e Commanding, including memory load and file
transfer, iIs CCSDS

e Downlink telemetry packets are CCSDS

e Memory and file dumps are CCSDS

e US Operating System/ESA Attached Payload
Module interface totally
CCSDS

Note: Copies of briefings are available for reproduction
& distribution
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ISSA Assessment of CCSDS Utility

Constraints

e APID space too small

= Sequence count too large

e More SCID values needed

< Need standard for defining the inter-process
application interfaces
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ISSA Assessment of CCSDS Utility
Contributions
“...ISSA is using the standard with enthusiasm.”

“...CCSDS has been an invaluable tool in pulling the
station together...”

“All the upper layer protocols are built on it except the
local data acquisition...”

“The CCSDS Recommendations were exactly right for
meeting ISSA command and telemetry needs.”

“It would have taken months to negotiate a functionally
equivalent implementation.....and would still have had
‘special cases.””

“The Recommendations provided the needed ‘authority’
to get everyone on the same page.”

“The cost savings achieved as a result of the use of the
CCSDS Recommendations were immeasurable....”

CCSDSB10.0-Y-16 82 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

ATTACHMENT F

INTERNATIONAL SPACE STATION
COMMUNICATIONS USE OF CCSDS

CCSDSB10.0-Y-16 83 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

1 4

Auznpy Aeq

8661 Aely Z1

SAso9 4o asn
suoneaUNWWOy

_=o.=m~m aoeds Jeuoneusajuf

L\\Qz?-.::a A3IIHNNI01T

May 1998

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

81L02Y-dSS .EaE:oon_ jonuo? aseusiu| (waysAg apjeres
Kejoy ejeq pue Bupjoei} ybnouayy) punoio o} Juswbag JqIQ
-uQ s9je)s pajpun :o_uﬂw ooedg jeuoneusdju] ay) ul pajuswnsoqg -
Ouiumoq) juliquinisy -~ —

Oludn) yurt premiog -
Eoummw As_s_oom: uonedunwIwon Apey -

(qunumoQ) yurjuin}ey -

wa)sAg pueg-ny -

Ofunumoq) Jul uwanjay -
(qundn) yury piemiog -
walsAg pueg-g¢ -
| Buissasoigd
J9)oed SASIHID S9Sh §S1 9Y) U0 SWwaISAg uoneIUNWWOD) 33IYL

s - suopeduUNWWo) S|

May 1998

85

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

Anpuiaja] 8109 40y NUUMOQ SIAM ZL -
- puewiwod oy uidn s/AM 9 -
 sojey Bl MO} —

olpny pue Anawsja] 8109 Joj yusumod S/q) Z64 -
oipny pue puewwoy Jog yulldn s/AM 2L -
sojey ejeq [eWION —

isejey eje@ oM | seH pueg-g

(SSHQA1) weysg ayyie)es Aejay pue Bupjorl] 8y} BIA JBUSD |OIUOD
UOISSIA 94| pue SS| oY) Udamlaq SUOIEIIUNWIWOY) Bje 910\ pue
“Julidn puewwo) Yjulumoq Ajewoja) SePIACId PULE-S SSI OUYL e

\\\X _ mo_z_hﬁosm;oucmm-mwm_

May 1998

86

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

eleq Weallg g olpny 1oy
PI21d eleq 19190 ZIZ PUR J3pESH 18190 Z JO IS1Su0d (nadE) JuN eleq [020301d weans jg

sje)oed $0SD0 Ajowsje} 8109 §S) 104
au0Z EJe( 18100 Z1Z PUE J3pEaH 38100 Z € JO IsIsucD (NAdIN) HuN e3eq |090jo.d xeldniniy

2u0Z ejeq J9390 PIZ B PUE J9PBIH 19190 9 B JO 1SISU0D NADA

8%1AI9g Z-apers) poddng 0] NGHOAD Wwio4
o] (NADA) hun eleq [puuey?) [eniA 3yl o) papuaddy si sjoquiAs ¥oaYD UOWO)|og pady

{NaDAD) Nun Beq [Puuey)
IenLIIA Papo) 13190 ZSZ Pue dUAg Jig Z¢ © JO )SISuod (NQVI) Hun ejeq $se29y |suuey)

uoINIISUO) HUljumo(g pueg-S
821A19G Z-9pels) Joj pepuaddy si S|OQqWAS 393Uy UOWO|OS PIdaY

jeuueyy [enpiA | : i
aninieg (19v9ed) Yied Buizinn 1ouueys |enyip | : Answela) 8109

(1ouueys sad siq)) 9°6) eo1a18g weang g Buizinn sjpuuey) [BNLIA Z olpny eybig
sadA] ejeq [ouueys) JeNUIA Juijumoq

o (DO 03 SSI) sonsuv)deIey) Huljumoq pueg-S SS|

4

—

May 1998

87

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

]
— o ; XINOD¥OOOL-  dWndaoz-
T 9| | mqe : (432 ONISSEOOYE Yiva FHOD ONY (DHA0)
oo HAovia | 1ol | loool XTTANOD NOLLONQEY VIVQ YALIE¥0 GL-  SWLL-TvaY-
ch Wi oas | 58AL | sHsA {322 SNOLLYITRNAWIWOD BINSSO0
LR i
LINN VIVE 70301084 $GSID >

NOLLYWMOJINT H30aV3IH

TYNOLLIGAY ONY 8278 19XDVY XYWINTIH B0 BAORY 315
PRY 1M Eaopio) Wi Exed 3 J0 RpUTEUR

= o ;0o penuanbas - HIONT)LINDVA 'NOLLINISSQ-

1AMV,
b_fz”_m__m..
$asD

naas

. [uumE BNP 1) M) 1.0 " o>
ereanbas wimng - LNNOD BONTNDAS LINOVE NOLLINIIAT-
LAYV SASID NI NOLIVINTWOIS OM S TIM HEIHL

QIINAWOASNN - [11) = SOV BONANDAS

(ot asva o) tetnNnl = Qv T4

(e 211) NAIN

QY A0 QALYNOISHT 13NDvd T4

NOLLONNS G¥VISIA LHOVE T1I4-
praymep
NN SR W e SIS 0 J0 W0 tj 3q1 Jo
wmoo) s seOpY] - YEINIO HHOVEH 15U SNOLLINWIG-

. 'NOLLONAJ ONIXIIJLLINWAG:
™Az |mag] wag | AN 434 gNVE-S
(INNOD b3S} Ioaorioool | ol : .
WHINNOD LINN {aDa |OIIdHDdS ] ON
ViV HO HIA SHHA BNIVA QDA WO FAORY TS
P sep )
- (510 09£1) NAIA

NOLLONN XTOWESSYSIG NJOA-

> ] Joj on3e] - DA P9 1] IIDA P
28QUMU [TI0N M7 JO AMOS PIMRAbIt Y
gabz: VIVG TANNYHD TYNINIA ‘NOLLINIHIC
d3d ONVE-S

M9 957

AT0d 5Y

1 = ypdag] sanspenn

_ D00 VIVA S3AIITUL
(.0 TIV) TTH TVRINIA JO S19IDO £
{otsT) = 1D018 300

A0TG FO0O QINAINOHS ¥V DNIZTILLN-

(ETT$$T NOWOTIOS-QTN-
DNIGODTQ TOULNOD HOHY-
424 gNva-S

me e WUV INAS TAOWEY
fa1240vi1l ) ) mugwwﬂ.ﬁwwnuo.
NYYW ONAS NOLIVZINOBHINAS SNV

(tne gpot) bnwu‘

> NOLLONN ADVIETINI NHOMLAN-

o d34 ONVE'S

ejeq 210 - yuljumoq pueg-s SS|

May 1998

88

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

SIWYH4 4138 o100V R SIAQ OL TVNOIS DOIYNY LINSNYAL-
' NOLLYSNS3IROD NIV D-
IVINHOA TVLIOIT HO: DAOEY TS
NOISHRANOD VIO-
™ ¥ QL | DN -
anmunnn {ool .96 WOW] LYIANODY
ANIOd YIVQ WIS 118 [ SuvdS NOISSTH4WOD3A I 13-

¥3QVaH NG4A . ONISSID08d 0)aNV

nade

O4INI ¥HAYIH HOd BAOHY F3S-
ZQ_,_UZ:.._ A18WISSY-51d nadd-
434 ONVE-§

O4NI WIQVEH ¥IHI0 ONY SnIVA OIDA B0 HAORY 7S
M "o mag } . it
(nnooDas) | | locotrocol | hiol T ekont roa s s ot
uwa._..p_«wow_ub.hn GDA | 0113u5 48 | ON ~WAINNOD LINN VAYO ‘TANNYHD TYNLAIA NOILINLYIQ-
NOLLONNY X18WHSSY-510 NADJA-
434 ONVE-S

- 174 8921) NGA

NO01E VIVA STARITUA
(.0 TTV) TILd TYALMIA 4O S1TLO0 £-
{otz't57) = ¥2018 3000
1 = ypdagy aavaprans AD018 500D AINALUOHS ¥ ONTZINLN-
X10d 5% (622 '557) NOWOI05-03T¥:
S ONIGOOEA "IGHING) HOWNT-
- w8 57000 NAOAD 431 aNVE-S

g 957

—¥ NHVH DNAS FAOWIY-
J TZAVIASIO-
fatad4ovi) : NOLLDTTIS 3DUNOS 1544-
. NOLIVZINOUIINAS TN VY-
JUVI ONAS NOLLINRA BOVAWALN YHOMLIN:
434 ONVE-§

ejeq 9d10A - juljumoq pueg-S SSI

e o2} NAYD

May 1998

89

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

sjaoed SASHD J8jsuel] o|i4/peoT] ejeq puewwo) sg| J0y -
a:oNﬂmnEuogmu:ﬁ%.mo_.zsooNﬁoﬁ_m:ooSEE:_::Emomouowo:_x&&__sz|

| eleq weans )ig olpny 40}
platd4 eleq 19390 FOZ PUB J3pESH 19300 T 40 ISISU0) (NAdE) NuN eleq [090304d weans g —

auoz ejeq 914g 90z e pue ‘sukg 0jdAiD 18390 g ‘19pEOH 18190 9 B JO ISISUOD NADA  ~
piepueyg uondfioul g3 Buizynn peydAioug sle snQdA -

uonosuny
UOREISUSS UoHISURI] WESNS JIF PAPUIUILIOIBY Bl Buisn paziwopuey a1e sAgoAD yundn -

391IA19G Z2-9pPLJS) SPIAOId O NAJAD
w04 0] JuMn eyeq [puueys feniiA ay3 o} _umu:mnn< S| S|OqWIAS Y29y UOWO|OG Paay  —

Jun eyeq puueyn
IBNIIIA POPOJ 319190 ZSZ pue oukS 318 Z€ © J0 )SISU0D .:n«ou Hun ejeq $$900Y Buuey) -~
uonaNsuo) ejeq yuidn pueg-s .
[suueyd jlenjiA L (iild -

891A10g (1939Rd) tped BUIZINN [SUUBYD [ENMIA | © JoJSUeL] [14/peoT] eleQ/puewiwio) -
{1auueyd Jad s/qy g°¢) eo1nleg weang Jg Buizinn spuuey) [emIA Z opny jenbla -

sadA] ejeq jeuueyn jenuip yuldn -

\W am_Booémo_um_ﬁoegov_:__o_:_Smm-mwm_

May 1998

90

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

"RG 1030Rd SIS0
. _ B « {vg pve v» saI)

VS S5 [hun pesn j0u - $8X0q PAUSTP- |LULRYD WReNSHE OIPNY "2 VP00 316 O OF \'_
WY §S1 10) 918100 UBAR QG O} B woi ebuw Iim yiBuey oyoey 1

*88I0N

Z3iON
weQg
weasyg
i1 zeot var | mgc vy W TR wan | nas
_o:mm . uamcmw ey ey gwou!.o i)
L, ]
veg weaneyg ) urang e puo|® pudy [ amg mpeoy
., W redg - r g [ sason £4590 10 ey g | emdg
(siepo yOZ) BuUOT BN Wiensyg NQd 9| epeei Ngd G {s10100 07} BUCZ 1LY NOQ W pEsH NOd W
(s19Pa 502} Nad 9 {s1m00 902) Nad W E

Kot P W

Owy
Aoy OIA | aps
21850 907 _uno)
PP ; nad n oty Snvulis nIoA naoA ...>
PU0T e
n2n | naoa sopusy Arsuind NGOA | " h@on] Zaon Jopoey Armwig NOOA
{91850 022) NQOA (19150 022) NQOA E
e — - e
(sepozg) | . (=20 21) ’
S10gWAS yoaYD (1900 0z7) sfoquIAS ¥oeyn) {51800 0z2)
UOWD|OS-PeaM NAoA . UOWR0g-peal nasA
{sier00 282} NAOAD {18100 262) NGOAD - H
R —_ X ———t

Lo mrnereo T | Tomimio smon o | o] [8]

o | yuldn pueg-s Ssi

May 1998

91

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

uoHoUN4 UONRISUIS uolisuel]
weal)S g papuswioddy ay) Buisn paziwopuey ale sNAOAD Juljumog —-

92IAI9G Z dpels) 9pIAcId
0} G Jo ydaq Buiaeajiaju] joquiAg YA Buipodu3 (£22 ‘§5Z) pepuswiioday
Buisn papoou3 uowojos pasy aJe (SNADA) SHUN ejeqg jpuuey [enMIA -~

uodNIISuU0,) pueg-ny
[ouueyd [eNIA L elegiild -

(e21010g J9%0Ed) Yied
10 391A19G weans ug 19yn3 buizinn s|jauueyd lenMiA g ejeq peojfed -
sjoxord S$ASDD BulzINN SIduURYD [eNMIA b oopiA leNBIg -

sjauuey) [ENMIA JuljuUMOQg pueg-ny| SSI

Aoumm paxid) S/QN 0§ S! ey jujjumoq pueg-ny -

-SSUAL BIA elRq 08PIA pue Ajowaja) peojhed 10} D4SIN PUe JOW
yjog 0} SSI BYJ WO SUCHEIIUNWWOD HUI[UMOQ SBPIAOI pueg-ny SSI 9yl

4

)y solsusjoRIRYD HUllUMOQ Pueg-ny SS

May 1998

92

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

LD R L T4 SR LR W T
IHNOD lol ovd looc!
bas | sovd |atey [4aK 53s | 3day| suaa
13ovd | bas
LD HES LTHOYS a1 13N0vd

13Avd
S
54800

niq9
aoa

ma g Y7
loootiood | ho!
QL L4dOds | ON

QT $¥3A

CTTHE

£ = yndagp Favapo
A4 58

(e DEOOL) TIAD

4

FLVY VIVO WRWTXVYIN 2N $9-(O800) XT1dW0D
NOLLONGIY v1va WELIHHO OL JWNTG 307 LINSNYYL
NOISHIANOD Y/Q L1g § PUv 9
WHLSASHNS ORATA OL LEADY OFAIA LINSHY L
484 ONYH-I¥

HOLLYWSOJNI HaavaH
TYNOLLIAAY ANV 218 LINO VY XYIW/NIK 304 2A00Y 935
PIY BN wOTI0) e Faoed 341 30 JapiTrus;
o4 Jo wnos ruwnbrs - HIONET LIND Ve NOLLINEYT:
UL WP |1 201 1,0 * winao
prmanbes wittens - | NAOD BONSNDIS LINIVA NOLLINHEAT
SLIROVE SASID 40 NOLLYLNIWDAS ON 38 T1im 3L~
QALNBWOISNN 111} =50V 2ONEN03S-
{01 3SYa 200 B3I = Qv T
aldy At GLLYNOISAN LMV Tt
NOLINNE QRYISIO LNV T4
Py nep
VIR 2 60 13piey SOSTYTY Wt JO 100 1Y &R Jo
vonmo| s Bropy] - YHINIOH ¥EAVEH 15Ul 'NOLLINIAGY- -~
: NOLLINND NI TLINWEY-
434 ONYE-IX
BN'TYA QDA ¥O4 IAQAY 38S
MR TP (11
Jo7 wue] - (LA P2 39 S0Q0A ©
SRl [t 4 JO Hanbo frhuanbar ¢
“WALNNOD LINM VIV THNNYHD T¥NLIMIA NOLLINIAO
NOLLONM X1RWASSY-SIA NadA-
434 ONYE-NWN

ADOTE VIV $303038d
(4.0 17V T TYLLEEA 20 S12LD0 51-
QITIST = XD01E 3O
W20 A0 JINTLNONS ¥ DRITTHLIN:
(CTTS5Z) NOWO'10S-OHIH
ONICODI TOUINOD YOuH:
dild ANVU-TIA
e

DAIAD) L8N VAVE TINNVIS TVALNIA 33005

g 7f
HalbEZ el d]]
WUV ONAS

S.NAOAD STOWOANYHIA
WHYI DNAS JADWIH
FZITYIMASH0
NOLIVZINOUHONAS vy

(mM Lirerl nayo

NOLIONMS 3D ¥4 ¥ELN] NHOMLIN-

ejeq O9pIA - juljumoq pueg-

434 ONYH X

ny SSI

May 1998

93

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

L

"NAdN Ul 9sjdwios o) SASO2 Il $19390 0Z © sl)9)ded puodagaylr -

yibue paxiy S)8100 Z64 SI pue
auoz ejeq 1aoed NAdIN 243 Jo Buiuwnmbag ay| 1y spels shemly syoyoed Anjswsjey -

s)eyded 92IN0g SASDD OML SUIRJUOD NAdIN YUl Ny —

19%9Rd SISO Hid & S1)0%oRd puodseg syl -

N Buo 818190 8Z1-22 SI pue
auoz eyeq 19Moed NAJIN 8y} jo Buluuibag ay) Jv siiels sfem|y sjoyoed puewwio) -

)99 92IN0S SASDID OML SUIRIUOD NAJI Yull plemiog -
NuluMmoQ 83 104 S38390 98} 0} paxid
pue yuirdn 10} S18)00 ZZ| 0} 91 O) pajwl| S pial] ejeq 19%oed SASDD 92N0g  —
_ suondaosxy
Buimojio4 ay} ypmuijumoq pue juiidn pueg-g SOV SSI Sy aweg .
- (indyBnoutyy s/gy 9£°51) S/AM 8102 S! 9jey eled yuumog WNODI -
(indyBnouay) s/ay 1L82'v) S/ax 9 s1 ajey ejeq yuidn pueg-¢ NINOD3 -~
(ssual e jundn puewwo) pue jyuljumo(q Anzswaja] 104
OO pue SS| 8y) uaamiag suonedlunwwo) Apes sapinold WNOD3 SSIayL -

\\\,N _wosmzﬂoemsossoomww_

May 1998

94

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

Zl

wieq .suam 808530 .
« tawooa} '_

N80 21 ) 2T

WINOD3 0] 819100 LBAB 2| O) T2 Wwol) e (| yiBuey exoug ‘1

:0810M
llllll - o
oEu ims
0 »po mno
Zei 0L . 902N IT Pl
nd ed 50500 mg | wwdg
(s12p0 pz) euoy myovd Ndd W JepesH Nad W
(51900 90Z) NOd W B
L
(o g o o,
o g0z) aukg ] Anpdeyy Jum—, A o oS
nod W e ] Buywules GoA A L
T 3]
o] noon Jopvel Aouid NGOA
10 022) NGOA E
iy
—— y P
(smopo0 20)
sjoqwis yoeyn (wepo 0z2)
UoWIC|0g-PEaKY naoa
.ssuo 262) NQOAD B
— Lo
s v -
o —— TRV T T T oo TS | puueo P q@
L__Davomd ) Toute y nAvOmd_ 4 ok’ [ 22 |

- | suidn WNOD3 SSI

May 1998

95

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

£l
| ettt 1
1 1
. '
wasAsqng R | — :
:oazn_cm _M_ < TR vt (12132400 | 4 Pooes m
09PIA DI < 09pIA ISIN OSLN 1 §as20) | o EUDOOPIA ) :
' < 0apIA DSLN ISUOAUOD) 0IPIA || TUIOMIA S1oUaAI0D m
03PIA DSIN o 1UD0OPIA | OBPIA O] SISYIE4 CSPIA SN0 » " .

m 9010 OfY SIN0Y :
: I ' Buiss9901d 99104 SS| :
ﬂwﬂwﬂ \\\\ll\l Euumhwﬂ-__w zomop ! Bupaind Atdy - "
mu?ﬂ._ou \\\Il 0A DO , ' NAODA !

— SR | B EC T S Bupoosq uowclos posyy « |+ v_ S —

suoneonddy ! (Ao pueg-ny) :o_“mw_ﬁﬂoucm._mo . ] .

S sn | | pueg-s SSI
I | :

........ - i ' _
" " N ! ) NSIN
Vsl 4—! 4 v " “ ‘
«— > wNSASqNS v sofspErs -

A m ' 20B)I0Mu] R — T P ‘Bsiy ereq epiyap INding . m
+— | — t uonesgen - )
HISH m “ (eI DOW 5 : buperdmnweg - |
W- DO Allln NSIN ".A| o) ' uonepiea, . !
sIURg  heeeeme- “ W m Buissao0id 1908d SUSDD - m
. ' .
[EUONELLISIUY worsks “ DSr/0009 OSIY “
] 1
PHIRY OoR ] _d34 yuumog ssi |

74

<%

Mo|4 ejeq 09pIA ‘@d10A ‘Anewsia] yuljumoqg SSI DN

May 1998

96

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

148

(nBua pue asuanbag) uonepiieA jesded SGSOD pue Bundlid QiIdY ~ —
SNAOA Ajowsja] 3109 Wody SAAIN $9$$9204d

Wd)sAg suoesuNWWOos1ajul 3310A 1eHBIa DO 3Y) 0)
oumtm«:_ pue sjeubig 8210A sjqnedwo) HOI CUl SNALE WeARS N 3910A SLUIAUODY  —

(uonepiieA NADA ‘uond3|3s AIOA) Buisses0id NQOA -
uo)saLI0) 10413 pue Bulpossq uowojog pesy -

uonezZiuoIyauAs NAvo -
Buissaosoid
Sasnd m::SO__On_ mE._o.twn_ JOSS3J0.d Eu@—:&_p_. oSS ILNTY -

sjuauodwo) 434 SSI OO -

}I0OM)ON 9oedg woIseN a9y} wou4
PaAladay Anjawa|a | yuljumo(q SSi 8y} $S990.4d 0} (d34) Jossesoid
pu3 juoig (SLOD) HaYS dY1 HJO [e1dsewwo) e sazinn ION

\\X mol4 ejeq Anjews|a] yullumoq SSI DOW

May 1998

97

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

51

(Ind) s8unusap| enbiun Jajawreied Aq saAaliay/sai0l1g -
SNV DO 3y} elA abessaly 1seoiniy UOWWOY d34 SSI 8y} SOAII3Y -
mmmmmm_z jsed}iniy uowwo) DO SOAIDIIY Emamhw SAIYIIY OO -
. | __ . Buissasoug
104 Jansag puewiios oW ayy o3 sdwng ejeq pue ejeq asuodsoy puewwo) ssINoy  —

(s13)
waysAg aoeLvul [euldIXg DI 24} 0) slaulsed |euoneulajuy o) paulysag ejeq sejnoy  —

suonesijddy UoIEISHIOM HOW ‘WelsAsSgng aoeleju] [euLd)XT DO “Wa)SAS SAIYIIY
9 01 uonnqInsiq 10) abessapy ysedny NN uowwod DOW V Oju| ejeq sjewdod -
| uopeIqie) JaPweIey  —
Buixsidpinweg pue uoneplieA 19)ded —

~ J0ssad0.d 0SI/0009 OSIY
Juo sjusuodwo) 434 SSI OON -

= mol4 ejeq Anjswsja] yunumog SSI 90N

May 1998

98

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

gl

Sd34 SSI 2y) woyy sdwn( aji4 pue sasuodsay PUBWIWLIOY YUIJUMOQ SS] SOA1d9aY  —
JOAIDG puewIwod DO -

uonnqusiq 10j waysAs 0aPIA DN 2U) 0] S|eUURYD OBPIA OSLIN 24} Spusg -
08PIA DSLN PIEPUB)G O} [SULBYD 03PIA pueg-ny §§I Yyoeg spsAuo) -
Sdad juilumoq $S| 8Y) Wouy $)aded SASID OSPIA pueg-ny SG| SaAIBI8Y  ~

S)U( JOMBAUOD O9PIA DO -

Buissasoud 104 d34 SS1 DO Y3 03 Indino
pue ‘s oed §QSHD Ul Juswbag ueISSNY oY) WO POAISISY Bleq SOSI SOAI929Y -

(8010138 Uted Julod-03-3ui0d) NSIN 243 BIA 31n)onsg
19%oed SASDD B Ul SIsuped [EUOHEUIAU| 3Y) O] BJe@ NUIUMOQ SSI PaJI9jag SPUsS  —

- (s1evoegd Answsja) Aousbunuo) ueissny pue ‘'sjayoed Wdv) SNV DOW 3Y)
BIA 434 ulumog $51 sy wouy Agoanp sedA} ejeq yuiumoq SS| podojag SoAIday -

SNV DO 2} eIA ofiessojy 1seonIny UOUWNLOD 14 S| oY) SOAI9I0Y -
waysAsqng aseualuj Jeulalxy Do -

\\\\* ;o_"_ﬂmnazso_ﬁv_:__:;ooww_o_os_

May 1998

99

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

1
|v_
vSsd )

YASYN

- I

DASIN !
W- 20N '
s1auIed

|BUOTIBUIIU]

ol

4

[ el i

quidn pueg-g SS1

NSIN

Ll
Uy
]
1
|
spashay T T T l......||!..4'_
N wIsAsqng oA )
§a{osuo)) 00~O> OOE T
L 190107 |
suoneanddy " 8NAYD JBUOS »
ONRISIOM ' uoezopuey -
I1as(} " BUIPOSUT UOLWOIOS PAaY «
- T m uondAoulx §3Q -
T " SNQIA PUE SMNOdE JBLIOS «
SpUBtIUIIOT) i (134N} Buissadoid S010A SSI -
! SNQAJA PUE SNAdK ewuod -
1 Buusiapy puewwod SQsD0 -
. _— 1
1oA198 “ 0SS 11N
pueunios SS] !
(e :
1
24984 H
s1%08d §ASIO UI dJ WO, N e
A0 SPUBUIWIO v SASOD SSRGS -
:::::::: . PALROYY 5P D T . N Bunalew puewwosy .
" > |m|v uonepyen -
' wNsASGNS J “ 8 jjord peod
m|' OUN%.—D_—H__,— U “ END ! U“““.“”“O
- 1809y -
——p [T DOW W " $as09 o
! b asriooos DS
NSIN T T ”
........ _ " uonouny 434 juidn SS!
S 1

_ Moj4 ejeq adl0A pue puewwo) yulldn sSt DON

May 1998

100

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

8l

ajey yuidn oy uodn paseg IO SIS PUBLILIOD BY} SINBN  ~

Nulidn 10} 434 SSI DOW 3y} 0} $}19Y92d SPUBLIWIOD SASDD U}
INdinO pue ‘wnsy¥aayd S} SEIRIND|LSY ‘SN |IND UOHEONUSYINY SPPY ‘SojeplleA  —

s)ooed §OSHD Ul §1T Y} WIS SPUBLLIWIOD d| OY) SOAI9I0Y  —
s19)9ed SASDD OJUI SPUBLIWIOD [BUIAjU] IO Slewlod -

_ _ suonesijddy
uoneISHIOM DOW 24Ul WOl saBessop puetiuvo) pajelauac) AJeulaju) SOAI929Y  —

JOAI9G PUBLUIWIOND 9N -+

JOAIRS puBWILLOY aY) 0] sajhot pue
‘s1eyoed SASDD ul (di) sisuped feuoljeulaju] ay) Wodj SPUBIIRION peojAed SOAI000Y  —

wiaysAsqng aseau] |ewiaixy] Do -

A\N ao_n_smnu:mssooxc__a:wm__ous_

May 1998

101

CCSbSB10.0-Y-16



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

[This page intentionally left blank.]

CCSDSB10.0-Y-16 102 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

ATTACHMENT G

USE OF CCSDS RECOMMENDATIONS ON
INTERNATIONAL SPACE STATION
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C&DH Flight Software IPT
Software Control Concept 05/18/98

1

1 05/18/98 08:53 AM

INTERNATIONAL |
\.SPA ATION

Use of CCSDS Recommendations
on International Space Station

Bob Byington
281-283-5425
robert.w.byington@boeing.com

12 May 1998

C&DH Flight Software IPT
Software Control Concept 05/18/98
. 2
Topics

2 05/18/98 08:53 AM

INTERNATIONAL |
\.SPA ATION

® |SS Command and Telemetry Link Characteristics - Larry
Muzny (MCC-Houston)

® |SS Use of CCSDS - Bob Byington - ISS Flight Software
® ISS Software Overview
® Overview of ISS use of CCSDS
¢ Commands

® Telemetry
® Cyclic Status
High Crimes and Misdemeanors
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C&DH Flight Software IPT
Software Control Concept 05/18/98

3
Architecture Highlights

3 05/18/98 08:53 AM

INTERNATIONAL |
PA ATION

® Onboard system comprises
® 105 MIL-STD-1553B data buses
® 50 386-based MDMs in the US Segment
® 5 MDMs have 300 MB disks
® 21 directly connected International Partner processors
® 550 Firmware Controllers

® up to 8 crew laptops (Thinkpad 765E) connected to
core domain

up to 5 crew laptops connected to payload domain

Command & Control MDM Connectivity Diagram

Audio
5/ IAC-1

Video
EVSU-1
- EVSU-3
--{ MDM VSU-1 ‘
- C&C-t / S-Band Video
Ao Bl ACBSP-1 VSU-2 VTC1
il _ ACRFG-1 VsU-3 DMC
[ | XPDR-1 CAM PCR Scar VSU Scar APM PCR
il — UHF XPDR-2 ACBSP-2 PCR-4 (Hab) Crew I/F APM Spare
I SSSR-1 UHF ACRFG-2 PCRAL-1 CAM PCR Scar Crew I/F ’
i 57 cBCr | sssF—z XPDR-2 PCRAL-2 [PeR3 (Hab) /)
N CBCT2 PCR-5 (USL)
H ' H ' CBCT-3 |
N CBCT-4
e CB CT-BIA-23
' \ :-:- MDMEIA CB INT-1
iri-|  C&C-2 CB INT-2
i CB EXT-1
Vat CB EXT-2
HE CBGNC1 ] |
e CB GNC-24
! \ ! \ I MDM MDM MDM
e EXT-2 EXT-1 PL-2
N ﬂ
H ' H ' MDM Ij MDM MDM MDM
e GNC-2 RS Central GNC-1 B - .
e VDM Compue () RPCMs RPCMS
el RSCentral S0-28C SO-1A C
e C&CG4 Computa2 () MSS MSS
n-:-u —: - il RS Central RWS CEU-2 RWS CEU-1 VTC-2
i i (Computer-3 (SM) PCR-Cup MSS| PCR-USL MSS| MMC
[ i Mech Mech APM PCR
: ' : ' || LCA Latch-2 LCA Latch-1 PLCU
NE FGB PCR-2 JEM JEM Crew I/F
il /e ] ICP-2 JCP-1 PCR-2 (USL)
NE LU ECD-2 ECD-1 PCR-6 (USL)
N TRz 05| JEM PCR-2 JEM PCR-1 [ PoRMSS (Cup)
1 TR3 Scar (HaD) CBM JEM-Sec CBM JEM-Pri PPCR-Core (Cup)
: 'TR-4 Scar (Hab) JEM RMS
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Payload MDM Connectivity Diagram

PL Suppt PL Suppt 'S PL-API
| _APs2 | _APs1 APM ISPR-L US PL-JEI
[ _PEHG-2 [ _PEHG-2 APM ISPR-2 JEM ISPR-1
5/ S PL-US| S PL-US| APM ISPR-3 JEM ISPR-2
USL ISPR-LAC2 USL ISPR-LASL APM ISPR-4 JEM ISPR-3
PL-Ext USL ISPR-LAC3 USL ISPR-LAS2 APM ISPR-5 JEM ISPR-4
] APP-S3-1 PL-Ext USL ISPR-LACA USL ISPR-LAS3 APM ISPR-6 JEM ISPR-5
MDM APP-S3-2 | uLc-P3-1 USL ISPRLLACS USL ISPRLASA APM ISPR-7 EMISPR6
PL-1 APP-S3-3 [LuLc-P3-2 USL ISPRLAP4 USL ISPR-LAF3 APM ISPR-8 JEM ISPR7.
— APP-S3-4 /USPL-US| US PLCAl —US PLCAl “APM ISPRS EMISRE
— S PL-US| |ustiser-LACL |_camisr2 '\g | cam lenmge’g APM ISPR-10 JEM ISPR9
— |ustisPr-LAPL |usLiserLAR2 [cam ism3 [Ccam isr1 Crew I/F JEM ISPR-10
— Crew I/F Crew I/F Crew I/F Crew I/F ' Crew I/F
USL PL PCR-1 ; USL PL PCR2 ; M PL PCR- éiM PL PCR-1 ; [APM PL PCRVZ JEM PL PCR ;
LBPL-1 |
LBPL-2
LBPL-3
hof LBPL-4
z|z LBPL-APM
8 8 LB PL-JEM
LB CHECSAPM
LB CHECSHAB
LB CHECS JEM ESA PL gﬁg?ﬁs IJEM
LB CHECSSM BUS PDIU
I
5/ CHeCs I/F, CHeCS I/F, CHeCsS I/F, CHeCsS I/F, FPLUS
| s cHecs Port | EM CHeCs Port Heb CHeCS Port ;
USL ISPR-LACL
[ cHecs port | EM CHeCs Port Heb CHeCS Port RS
B4 ICAM CHeCs Por| Hab CHeCS Port
MDM USL CHeCS Port Heb CHeCS Port UL ISRIACY
PL-2 USL CHeCS Port CHeCS VL ISPRIAC
HH USL Crecs Port Defib-Hab L
i CHeCS VOA-Hab e
- Defib-USL S
V7Y SRR USL I -LAS
OA Sca-USL USL ISPR-LAPL
USL ISPR-LAP2
Note: The CHeCS CPDS-V, TEPC, MEC, and BP/ECG are portable equi USLISPRLARS 03/21/96
These devices can be connected to any CHeCS port identified above. USLISPRLAPA Page 1-6
C&DH Flight Software IPT
Software Control Concept 05/18/98
6
INTERNATIONAL| Processing Frames & SynChrOﬂlZatlon 6 05/18/98 08:53 AM
\ spa ATIO

¢ ISS processing frame structure
—12.5 millisecond MDM Subframe

> Internal to MDM
— 100 millisecond C&DH Processing Frame
— 1 second C&DH Minor Frame
— 10 second C&DH Major Frame

C&DH Processing
Frame

« Task scheduling and subsystem I/O in ISS processors is
synchronized to C&C MDM processing frame using 1553B
broadcast messages

« MDMs are synchronized using 1 Hz time broadcast

*« Non-MDM processors are synchronized using 10Hz
broadcast “Sync with Data” mode code commands

¢ Processors on tier 2 “re-broadcast” to synchronize Tier 3
processors

« Ingeneral, firmware controllers are not synchronized at
processing frame level,

¢ 1/Ois synchronized, usually based on broadcast
“Sync with Data” mode code command
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C&DH Flight Software IPT
Software Control Concept 05/18/98

R 1553B Bus I/O Profile CB EXT-1 7
INTERNATIONAL| Assembly Complete 7 05/18/98 08:53 AM
\ PA ATION
- 100 ms Processing Frame >
. 1 2 ey s 4 mewe g

W 6
¢ i ab channel switch point

z00n

s sa 2 ea JEM

o e cey cp

ML
— T

RT to BC PM Cmd Poll (try/retry) - 1 Hz

RT to BC CEU Status Poll- 10 Hz

RT to BC CEU
Camera Cmd Poll J RT 10 BC LCA or

CBM Status Poll 10 Hz
BC to RT RPCM Cmd 10 Hz

RT to BC PCS, CEU Cmd Poll (1 Hz, each) BC to RT Data Load

l—— BC to RT C&W Panel Cmd RT to BC Data Dump ——
—— Broadcast Time
L—— BC to RT MSS Ancillary Data (10 Hz)

RT to BC Data Acquisition Polls

—— BC to RT Cmd Transfers RT to BC File Dump  —
—— BC to RT Broadcast Ancillary Data 7
L RTto BC MSS Payload Data (10 Hz)
—— RT to BC MSS WHS Data (10 Hz)
—— BC to RT Display Data Transfers RT to BC Extended Data Dump

« CEU Diagnostic Mode

—— RT to BC CEU Camera Cmd Poll

—— BC to RT Broadcast Sync With Data

C&DH Flight Software IPT
Software Control Concept 05/18/98

8
Overview of ISS Use of CCSDS

INTERNATIONAL | 8 05/18/98 08:53 AM
\ sPA ATIO

o Commanding, including memory load and file transfer is CCSDS
o per path service recommendations

o Downlink telemetry packets are CCSDS
o per path service recommendations

o Payload telemetry is CCSDS packets via Ku-band downlink

o ZOE telemetry is CCSDS packets via Ku-band downlink

o Broadcast Time is CCSDS Segmented Time and is used by MDM
hardware / software to synchronize

o Onboard cyclic status
o Mostly not CCSDS format
USOS / ESA APM interface is the only interface that is totally CCSDS

CCSDSB10.0-Y-16 107 May 1998
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INTERNATIONAL |
\ spa ATIO

® |SSA Command formats are per Path Service

INTERNATIONAL |

C&DH Flight Software IPT
Software Control Concept 05/18/98

Commands

9

9 05/18/98 08:53 AM

hd ISS implements 2 basic command types
b Standard commands
b Data Load and File Transfer commands
hd Commands originate as CCSDS formatted commands
hd US and Russian uplink
hd Crew laptops
hd Flight software
b Procedure executors
hd Routed per CCSDS Path Service until they reach a “CCSDS end point”
hd 50 MDMs
b 21 IP Processors
hd 13 US Laptops
hd 64 Payload Racks
° ~50 of the FWCs
hd When they reach the CCSDS endpoint, they are
° Executed

° or converted to FWC format and transferred to FWC

C&DH Flight Software IPT
Software Control Concept 05/18/98

Commands - Continued

10

10 05/18/98 08:53 AM

SOURCE RATE/SEC  NOTES

Recommendations in CCSDS 701.0-B-2 MGC.H 16/8 STD / 8 DATA LOAD
® All commands contain a Mgg""' ;
P
® (CCSDS Primary Header OIU DIRECT 1/0IU CAN XMIT THRU 1 INTERFACE
OIU UHF 0 RATE IS 1/ SEC IF ACTIVE
L]
CCSDS Secondary Header &P TT QUELE 1
® Command-Specific Data (If needed) COMM TT QUEUE 1
. SAFING LIST 1
® Checksum (one 16-bit word) FILE XFER -DOWN 10
® Maximum Standard Command size is 64 words FILE XFER -UP 10
TIMELINER 10
® Maximum Data Load/File Transfer Command size is 288 oSTP 1
words PL MDM 10/5 REQS + 5 CMDS IN RESPONSE
L L . CEU 2/1 REQS +1 CMDS IN RESPONSE
® Command routing is via the Application Process ID in the PM 2|1 REQS +1 CMDS IN RESPONSE
CCSDS Primary Header EXT 2/1 REQS +1 CMDS IN RESPONSE
. GNC 21 REQS +1 CMDS IN RESPONSE
® APIDis also used to route the Command Response to the TOTAL 78

source (if required)

CCSDSB10.0-Y-16
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INTERNATIONAL |
PA ATIO

C&DH Flight Software IPT
Software Control Concept 05/18/98

CCSDS Path Service
Command Routing - Ground to Space

11

11 05/18/98 08:53 AM

A ATION

POIC
(MSFC)

MCC-H

Logical

Ground Relays

< pataPath — > Payload
A
P/L MDM
A
C&C MDM
Physical
Data Path A
.| Space Relays | .~ > cIT
(RF, ACBSP)

C&DH Flight Software IPT
Software Control Concept 05/18/98

Command Format - USOS, CSA, MPLM

12

12 05/18/98 08:53 AM

INTERNATIONAL |
\ spa ATIO

A ATION

CCSDS Primary
Header

CCsDs
Secondary Header

CCSDSB10.0-Y-16

ec
Version # |Typ| EFr | Application Process ID
g

Seq Flgsl Packet Sequence Count

Packet Length (Number of Octets minus one following this field)

Time (MSBs of Coarse Time)

Time (LSBs of Coarse Time, LSB = 1 second)

Time (LSBs of Fine Time) Time ID f,oh% "‘:’(’;l Packet Type

s
PParel  Element ID |,§ka0| e Logical Data Path (LDP) Endpoint

Sys/

UAS Function Code

Command ID

Legal Station Modes - Word#1

Legal Station Modes - Word#2

Command Specific Data (if needed)

Command Specific Data (if needed)

Checksum Word

109
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C&DH Flight Software IPT

Software Control Concept 05/18/98
13
CCSDS TEIemetry 13 05/18/98 08:53 AM
INTERNATIONAL| .
hd ISS telemetry is CCSDS format and uses path service recommendations
for all downlinks

CCSDS Header - USOS Data & Telemetry Packets

Format Path Bandwidth # of minor frames Duration
CCS to S-band High Ratg S-band-->MCC-H 139.8kbps 100 10 Seconds
CCS to S-band Low Rate] S-band-->MCC-H 9.9kbps 100 60 to 150 Seconds
CCS to Orbiter (direct) OIU->Orbiter->MCC-H 15.36kbps 100 10 Seconds
CCS to Orbiter (uhf) SSSR->Orbiter->MCC-H 6.240kbps 100 10 Seconds
CCS to Service Module SM ->MCC-M->MCC-H 23.04kbps 100 20 Seconds
CCS to ECOMM ECOMM to MCC-H 15.36kbps 100 10 Seconds
C&DH Flight Software IPT
Software Control Concept 05/18/98
14

14 05/18/98 08:53 AM

INTERNATIONAL |
\ spa ATIO

CCSDS Primary
Header

CCSDS Secondary
Header

CCSDSB10.0-Y-16

Sec]|
Version # |Typ|Hdr| Application Process ID
[000] [0] |Flg [CCS to MCC-H]
(1
Seq
Flgs Packet Sequence Count
[11]

Packet Length (number of Octets-1, following this field)

MSW of Coarse Time [of Packet Generation]

LSW of Coarse Time [of Packet Generation]

"o IRT
Fine Time [of Packet Time |chk| /o Packet Type
Generation] D |sm|og P
[0]
— ma
o Eleme?é(l)gﬁ NASA IZ:l:?/lVerSion ID Format ID
Spare = 000000000'B | Frame ID

110
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C&DH Flight Software IPT
Software Control Concept 05/18/98

High Rate S-band Composite Format

15

15 05/18/98 08:53 AM

INTERNATIONAL |
PA ATION

100 ms Processing Frame 873 Words >
Pre-Emptive Packets

A

ISS Normal High Rate S-Band Format

Iss Normal Iss Housekeeping
Essential Telemetry Data Dump Housekeeping Tim 1-A Telemetry I
385 Words 88 Words 280 words (nominal) 83 Words

SM Contingency Telemetry (Preemptive) Cmd Resp

280 words @ 5 Hz

APM
88 Words

OSTP
ISS Extended Data Dump High Rate S-Band Format o voree

. Iss 1SS Housekeeping
Essential Telemetry Extended Data Dump Telemetry I
385 Words 376 Words 88 Words
I Ccmd Resp
Ten, 100 ms Processing Frames = 1 APM
Minor Frame 88 Words

Ten, 1 second Minor Frames = 1 Major

OSTP
Fra_me 88 Words
Major Frame = 10 seconds

C&DH Flight Software IPT
Software Control Concept 05/18/98

16
Status Data Acquisition
INTERNATIONAL| 16 05/18/98 08:53 AM
\.SPA ATIO
C&C MDM
Telemetry Service Module SM
Format entra Telemetry
Tabl Syst
e e
»
/_) Curr‘?;ltjl\éalue gl Telemetry —
Data Formatted as Buffers | | = Orbiter
1553 Messages \
Multiple CCSDS packets
are sent once every 100
Subsystem ms at high rate or less
4 often at low rate, using
MDM BDT protocol
Data
Acquisition A
Buffer ‘v ACBSP
ACBSP
Data Outbound
Acquisition Packet
Tables Buffer o
R n,
\> & Encoding
. Subsystems prepare their status data based on Data Acquisition Tables
. Tier 2 MDMs “pass thru” data from Tier 3 MDMs “as is”
. Data is retrieved by the C&C MDM and used to update the CVT
. Each status transaction consisting of one or more 1553B messages has 3 sections:

— 10 Hz component - 10 words (estimated)
— 1 Hz component - 34 words (estimated)
— 0.1 Hz component - 20 words (estimated)
. This example provides data gathering bandwidth of 10 + 300 + 2000 = 2310 words
— 54 US and IP processors average ~ 64 words at 10 Hz or ~ 124.000 unique
words over a 10-second period
— ~30% of the words are spare
— ~4 primitives per word
~30% of primitives are spare

Estimated 325,000 primitives flowing in to C&C CVT every 10 seconds

CCsSDS B10.0-Y-16 111 May 1998
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C&DH Flight Software IPT
Software Control Concept 05/18/98

17

17 05/18/98 08:53 AM

including IPs

L[]
Loss of

sync
indication

Cyclic Data

[ FMT Status | Frame Cnt
10 Hz“System” Area

Standard structure and format has been agreed to by program participants

Includes separate responses for Standard vs Data Load Commands
Includes dedicated Caution and Warning event bits

Std Cmd Resp Wd 1

Version # [Typ|Hdr|
Std Cmd Resp Wd 2 Fl

Application Process ID

j
Std Cmd Resp Wd 3 Seq
Data Load Cmd Resp Wd 1 Flgs
Data Cmd Resp Wd 2

10 Hz

Packet Sequence Count

User DefinedData

C&W Panel Status

Datn o Resp Wa 3 Command Response Code

St resp cntr | Data resp cntr
1 Hz"System” Area Spare

1Hz C&W Words 1-10
User Defined Data Spare

0.1 Hz"“System” Area

0.1 Hz
User Defined Data

Spare

INTERI

CCSDSB10.0-Y-16

C&DH Flight Software IPT
Software Control Concept 05/18/98

o Acquired Data: CVT Structure

18

18 05/18/98 08:53 AM

INT
MDM 10 N 1 1 1 1 1 N N N N tenth | tenth " | tenth
Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz
EXT
| 10wz O I N I T I (R (R I [T pe tenth
Hz | Hz | Hz | Hz | Hz [ Hz | Hz | Hz [ Hz | Hz | G, Hz Hz
;'D“; 10 Hz 1 1 1 1 1 1 1 1 1 1 [t |wh | | wen
Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz Hz | Hz Hz

10 Hz data block overwritten every processing frame
¢ 1 Hz data written to CVT over 10 processing frames
Tenth Hz data written to CVT over 100 processing frames

112

Different processors have different 10, 1, and 0.1 Hz rate group boundaries
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C&DH Flight Software IPT
Software Control Concept 05/18/98

Packet Generation 19

19 05/18/98 08:53 AM

INTERNATIONAL |
 spa ATIO

1Hz Essential TIm
Control Table #1

Frame
0,10,20,30,40,
50,60,70,80,90

Ctl Table Header Chksum Wildcard
Version Number
Addr Ptr #1 LSW

[ Addr P L vSW_|

Ctl Table Data Addr Ptr #2 LSW

Pointers ‘Addr Ptr #2 MSW

Addr Ptr #3 LSW
‘Addr Ptr #3 MSW
Addr Ptr #4 LSW

[ Addr v #avMSW_|
Addr Ptr #5 LSW
Addr Ptr #5MSW
Addr Ptr #6 LSW T
“Adr Pur #6 MSW ] % MILSTD-15538 Buses
Addr Ptr #7 LSW. 1 T |

[ Addr P #7 MSW_| .

Addr Ptr #8 LSW | SMcC | | ACBSP
Addr Ptr #8 MSW CVT C&C MDM

\ N
I

C&DH Flight Software IPT
Software Control Concept 05/18/98

20

High Crimes and Misdemeanors

INTERNATIONAL | 20 05/18/98 08:53 AM

U Type bit is used to extend the APID space
® There are too many sources and destinations on ISS
® Type=0 are system APIDs
® Type=1 are payload APIDs
® Routing nodes implement two APID routing tables, if necessary
[ The same APID is used for multiple command paths
® MCC-H supports one command uplink at a time
O Cyclic status is generally not CCSDS format or path service
® 1553B subaddresses used to define logical connections
® Data is pass-thru to C&C CVT
[ pata and file dump are not CCSDS path service

® Combination of 1553B subaddresses “set up” commands are used to define
logical connections

® Data is pass-thru to C&C CVT

LI Mcc-H inserts fill words inside the packet ifcommand length is less than 48
octets

Oa parameter in the secondary header is used by C&C to distinguish between
Standard commands and Data Load / File Transfer commands

CCSDSB10.0-Y-16 113 May 1998
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PLANNED INTERNATIONAL SPACE MISSIONS
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Missions Using CCSDS TLM/TC Formats

Lead Launch | CCSDS | CCSDS
Mission Agency Date TLM TC
ERS-1 ESA Remote Sensing Satellite 1 ESA Jul-91 partial not used
SAMPEX Solar, Anomalous and M agnetospheric NASA/ (Jul-92  |full full
(SMEX-1) Particle Explorer (Small Explorer 1) GSFC
EURECA European Retrieval Carrier satellite ESA Jul-92 full partial
Spacel ab- DLR Apr-93 | partia not used
Deutsche 2
STRV-1A/B Space Technology Research Vehicles1A/1B |BNSC Jun-94  |full full
ERS-2 ESA Remote Sensing Satellite 2 ESA Apr-95 | partial not used
1ISO Infrared Space Observatory ESA Nov-95 | partial not used
SOHO SOHO International Solar Terrestrial Physics | ESA Dec-95 | full not used
Program (ISTP/COSTR)
ROSSI XTE Ross X-Ray Timing Explorer NASA/ |Dec-95 |full full
GSFC
NEAR Near Earth Asteroid Rendezvous (NEAR) APL Feb-96 | full full
(Discovery Program 1)
BeppoSAX Satellite per Astronomia X ("Beppo” in honor | ASI Apr-96 | full not used
of Giuseppe Occhialini)
Cluster ESA Jun-96 | Partial not used
TOMSEP-1 The Total Ozone Mapping Spectrometer Earth | NASA/ | Jul-96 partial not used
Probe GSFC
FAST (SMEX- |Fast Aurora Snapshot Explorer (FAST) NASA/ |Aug-96 |full full
2) GSFC
MGS Mars Global Surveyor NASA/ |Nov-96 |full full
JPL
MPF Mars Pathfinder (Discovery Program 2) NASA/ |Dec-96 |full partial
JPL
ARIANE 5 CNES |Various |full not used
ACE Advance Composition Explorer NASA/ |Aug-97 |partid not used"
GSFC
Hotbird-3 EUTELS | Sep-97 | full not used
AT
Cassini Cassini/Huygens Mission to Saturn NASA/ |Oct-97 |full full
JPL
TEAMSAT Technology, science and Education ESA Oct-97 |full full
experiments Added to MagSAT
YES Y oung Engineers Satellite ESA Oct-97 | full full
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Lead Launch | CCSDS | CCSDS
Mission Agency Date TLM TC
ETSVII Engineering Test Satellite V11 NASDA |Nov-97 |full full
TRMM Tropical Rainfall Measuring Mission NASDA |Nov-97 |full full
EUTELSAT-F1 |European Telecom. Satellite EUTELS | Jan-98 partial full
AT
Lunar Lunar Prospector NASA/ |Jan-98 full full
Prospector ARC
SNOE Student Nitric Oxide Experiment (SNOE) U of Col, | Jan-98 | full partial
LASP
TRACE Transition Region and Coronal Explorer NASA/ |Mar-98 |full full
(SMEX-4) (Small Explorer 4) GSFC
EOS AM-1 Earth Observing System AM-1 NASA/ |Jun-98 | full full
GSFC
STRV-1C/D Space Technology Research Vehicle (STRV-1 | BNSC Jun-98  |full full
C/D)
CATSAT Cooperative Astrophysics and Technology U of NH |Jul-98 full® not used
(STEDI 3) SATédllite (Student Explorer Demonstration
Initiative 3)
DS-1 (NMP) Deep Space 1 (New Millenium Program) NASA/ | Jul-98 full full
JPL
Landsat-7 Landsat 7 NASA/ |Jul-98 |partial not used"
GSFC
Meteor-3M/ Stratospheric Aerosol and Gas Experiment 3 | RSA/ Aug-98 |partial not used
SAGE Il NASA
WIRE (SMEX- |Wide-Field Infrared Explorer (Small Explorer | NASA/ |Sep-98 |full full
5) 5) GSFC
FUSE Far Ultraviolet Spectroscopic Explorer NASA/ |Oct-98 |full full
(FUSE) GSFC
QuUIkSCAT Quick Scatterometer Mission NASA/ |[Nov-98 |full full
JPL
M980 Mars Surveyor '98-Orbiter NASA/ |Dec-98 |full partial
JPL
SWAS (SMEX- | Sub-millimeter Wave Astronomy Satellite NASA/ |[Jan-99 full full
3) (Small Explorer 3) GSFC
Hotbird 4 EUTELS |Jan-99 | full not used
AT
M98L Mars Surveyor '98-Lander NASA/ |Jan-99 |full partial
JPL
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Lead Launch | CCSDS | CCSDS
Mission Agency Date TLM TC
ABRIXAS A BRoad-band Imaging X-ray All-sky Survey |DLR- Feb-99 |full full
GSOC
Stardust Stardust (Discovery Program 4) NASA/ |Feb-99 |full partial
JPL
AXAF-1 Advance X-Ray Astrophysics Facility- NASA/ |May-99 |partid not used
Imaging (AXAF-1) MSFC
EO-1 Earth Orbiter 1 (New Millenium Program2) |[NASA/ |[May-99 |full full
(NMP-2) GSFC
CHAMP CHAIllenging Microsatellite Payload DLR Jun-99  |(full full
ENVISAT-1 Environmental Satellite 1 ESA Jul-99 [ full® not used
ADEQOS-2 Advanced Earth Observing System 2 NASDA |Aug-99 |full unknown
XMM X-ray Multimirror Mission ESA Aug-99 |full full
Genesis Formerly known as Suess-Urey NASA |Aug-99 |full full
(Discovery 5)
ARTEMIS Advanced Relay and Technology Mission ESA Dec-99 | full full
Satellite
IMAGE Imager for Magnetopause-to-Aurora Global NASA/ |Jan-00 |partid full
(MIDEX-01) Exploration (Medium Class Explorer 1) GSFC
VCL Vegetation Canopy Lidar (Earth System NASA/ |Mar-00 |full full
(ESSP-01) Science Pathfinder 1) GSFC
JASON CNES |Apr-00 |full full
TIMED Thermosophere-1onosphere-Mesophere APL Apr-00 | full full
Energetics and Dynamics
STENTOR CNES Jun-00 | partia unknown
HESSI (SMEX | High Energy Solar Spectroscopic Imager NASA/ |Jun-00 |full full
6) GSFC
Cluster 11 ESA Jun-00 | partia not used
MAP (MIDEX- |Microwave Anistropic Probe (MAP) [Medium | NASA/ |[Nov-00 |full full
02) Class Explorer (MIDEX) Program] GSFC
EOS PM-1 Earth Observing System PM-1 NASA/ |Dec-00 |full full
GSFC
GALEX (SMEX | Galaxy Evolution Explorer NASA/ |2001 full full
7) GSFC
ALOS Advanced Land Observation Satellite NASDA |Feb-01 |under under
study study
INTEGRAL International Gamma Ray Astrophysical ESA Jun-01  |[full full

Laboratory (INTEGRAL)
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Lead Launch | CCSDS | CCSDS
Mission Agency Date TLM TC
EOSLAM-1 Laser Altimetry Mission NASA/ |Jul-01 full full
GSFC
SIRTF Space InfraRed Telescope Facility NASA/ |Dec-01 |full full
JPL
ETSVIII Engineering Test Satellite VI NASDA |Aug-02 |under under
study study
EOS CHEM-1 | EOS Chemistry Mission NASA/ |Dec-02 |full full
GSFC
ROSETTA ESA 2003 full full
METOP 1 Meteorological Operational satellite 1 ESA/ 2003 full full
EUMET-
SAT
X-38 ISSA Crew Return Vehicle NASA Mar-03 | partial not used
NOAA N and National Polar-orbiting Operational NOAA |Dec-03 |full full
follow-on Environmental Satellite System (NPOESS)
missions
EOS AM-2 Earth Observing System AM-2 NASA/ |Jun-04 |full full
GSFC
GLAST Gamma-Ray Large Area Space Telescope NASA/G |Jun-04 | under under
SFC study study
EOS PM-2 Earth Observing System PM-2 NASA/ |Dec-06 |full full
GSFC
EOS AM-3 Earth Observing System AM-3 NASA/ |Jun-10 |full full
GSFC
EOS PM-3 Earth Observing System PM-3 NASA/ |Dec-12 |full full
GSFC
|SSA-Columbus | International Space Station Alpha-Manned ESA TBD under under
Laboratory Module study study
| SSA-JEM International Space Station Alpha-Japanese NASDA |TBD full full
Experiment Module
ISSA-AMS International Space Station Alpha-Alpha TBD partial unknown
Magnetic Spectrometer
NOTES

ltelecommand is similar, but not fully compliant
2 packet telemetry for payload data channels but not for housekeeping
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BNSC REPORT TO THE CCSDS MANAGEMENT COUNCIL 8/9 JUNE 1998

The BNSC support to CCSDS has continued at the same level i.e. around 2 staff/years per year
covering the work of all three panels and with increased effort on Panel 3. Funding approval from
RAL and DERA was renewed recently to run for at least one year to 31 march 1999 and the MOD
funding continues.

BNSC work within Panel 1 has concentrated on contributions to data compression, the
Telemetry Green Book, ‘light’ File Transfer Protocol, security and produced a Green Book on
Security in addition to participation in the meetings and RIDs.

Work within Panel 2 has involved contributions to the Reference Archive Model, the importance of
Cost Effectiveness and Data Description in addition to the general work, organisation and inter
panel co-operation as Chair of Panel 2. The development of software tools in support of the
Panel 2 work has also continued with the development of interfaces to data entities, data
description languages and their integration into a test bed at RAL.

Presentations were also made at SpaceOps both in terms of 2 papers and participation in the
CCSDS Plenary Session.

Simon Marshall will now provide the Panel 2 support from Logica replacing Christiane Nill.

Work within Panel 3 has expanded this time with Vega able to take more interest in the SLE
services. In addition It is also planned to carry out some prototyping of the SLE services within
the UK in conjunction with the STRV programme.

ACE. We have been operational at RAL since the start of 1998 receiving data with our 12.5 m S-
Band antenna from the NOAA Real Time Solar Wind experiment on the NASA Advanced
Composition Explorer (ACE) Satellite. This has meant refurbishing parts of our antenna system
and installing a CCSDS compatible decoder supplied by NOAA. We plan to also work the STRV
satellites 1a, b, c and d in collaboration with the University of Colorado and the DERA.

Workshops. There will be a Digital archiving USA workshop June 15 and 16 at GSFC and BNSC
will support this - Peter Allan from RAL. Later we plan two workshops during the next six months.
The first will be cosponsored by BNSC, the CEO, ESA and the Remote Sensing Society. It is
planned to cover 2 days and is devoted to “ Data Access and Archiving”. The venue is Edinburgh
on the 15 and 16 October 98. The second will be a one day workshop at the Institute of Electrical
Engineers in London on November 3 98 and entitled “New Technology New standards”.

We have also submitted papers for the first ESA TT&C Workshop at ESTEC in June 98

CIP. There remains some confusion about the progression of the CEOS Catalogue
Interoperability (CIP) to be an ISO standard. Progress of this through Panel 2 is likely to be slow
as P2 wish to modify the document to be less Earth Observing specific. Therefore, we seek the
Management Council's guidance and ruling on two possible routes 1) Submit to the TSG which
would then seek P2 comment on technical content only OR 2) Submit directly to SC13.

CEOS. BNSC continues in efforts to nurture ties with CEOS. We have a cross member (W Cudlip)
between Panel 2 and the data working group in CEOS and RAL provides the Chairman of the
IVOS (Infrared and Visible Optical Sensors) Committee. This is in addition to the CEOS members
from BNSC HQ and DERA and the October Workshop detailed above.

P Vaughan 29.5.98
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CNES REPORT
CCSDS MANAGEMENT COUNCIL
TOKYO. June 1998

INTRODUCTION
- CNES has participed in CCSDS panels 1 A, 1F, 1E,1J,2 and 3.
-CNES continues to provide the chairmanship of Panel 3 with M . Winterholer and the

chairmanship of ISO/TC 20/ SC 13 with J. Latour .
-CNES maintains its interest for CCSDS activities. But CNES can not continue to

support all working subgroup,as noted in CNES Report in November.
. The main criteria for priority definition will be the applicability of new
recommendation to identified project(national or international) .

-The internal resources for CCSDS are equivalent to 4 man-years. Manpower is
increasing

NEW IMPLEMENTATION OF CCSDS RECOMMANDATIONS

-CNES uses EAST language recommendations for SPOT numerical archiving process.

-CNES has Requested officially for CCSDS Spacecraft Identification Code Assignment
for following projects, Stentor (launching June 2000 ),Jason (launching Mars 2000),
Corot (Launching End of 2001) CNES has implemented the CCSDS COP-1 protocol
within the satellite positioning control center. This first usage was for the SIRIUS 2

satellite positioning (Nov 97.

CNES SUPPORT TO CCSDS ACTIVITIES
- CNES has supported the review of following Red Book :

647 .0 R-1 Data entity dictionary Specification language . CNES manages this
review .

912.1-R-1 Space Link Extension Forward CLTU Services
21 RIDS have been addressed to working group .

-CNES activities into Panels are following:

Panel 1 A
CNES continued to support panel 1 A by active participation in working

meeting .
CNES has developed a Software tool for turbo code evaluation and simulation

Panel 1E
CNES has actively supported activities of panel 1 E with a new representative

(A .Ribes)

CCSDSB10.0-Y-16 124 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

Panel 1F
CNES is analysing Potocol X (File Transfer Packet Protocol )
CNES will propose his participation in the process for Protocol X evaluation

Panel 1)
CNES has actively supported the panel P 1J in May meeting .
CNES will propose a White Book about attitude determination

Panel 2
CNES has actively supported all activities of Panel 2 :
-Reviewing of 647.0-R1
-Comments about 650.0-W.2.0 Reference model for an open archival
information systems.
Comments about 641-0-B1 Parameter Value Language Specification
CNES performes the French translation for :
622 .0-B-1 SF D U Referencing Environnement.
644-0-B-1 Language E A S T Specification

PANEL 3
CNES continues to support all areas of work in Panel 3 .
CNES participated actively in the process for production of Panel 3 red Books
with a lot of difficulties because manpower for Panel 3 is decreasing .

OTHER SPACE STANDARDISATION ACTIVITIES
- CNES is working for ECSS (European Cooperation for Space Standardisation ),
notably in drafting group E 70 Space Engineering Ground Systems and Operation
(in final version)
And for ISO/TC20/ SC 14 /WG 3 in following drafting groups :
WD 14620 Launch Operations (in Committee Draft )
WD 14950 Satellite Operability (in Committee Draft)
WD 14711 Space System .Mission Operations Concept Checklist (new issue)
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MCREP0698

DLR- GSOC
Status Report to the CCSDS Management Council
NASDA - TOKYO

June 1998
1. Introduction
DLR-GSOC continued its work within the reporting period for CCSDS with the
emphasis on its work in panel 3. Additionally, work in the now newly established
panel P1J (former P4) will be supported. Effort is now also taken by DLR, to implement
CCSDS TM/TC and SLE software to support its future projects.
2. Panel related report
2.1. Panel 1
DLR contribution for P1 is as follows

Panel 1A: TM/TC, time, data compression:
DLR continues to stay in a monitoring role. The approach of restructuring the P1 books
on the basis of an updated Space-Link Reference Model is supported, although
concerns exist made with respect to the additional manpower effort, the possible
impact on other panels and on the future credibility of the BB’s within the space
community. Although, when needed, this action should be done better now than later,
it better should be managed in a sensitive way. DLR highly recommends, that a
profound analysis is done until the fall CCSDS meetings for final decision then to be
taken by the MC.

Panel 1E: RF/Mod:
DLR attended the meeting in Houston . Since GSOC is planning enhancements in its
Weilheim ground station, one of the interesting P1E topics are modulation methods
with strategies saving bandwith as e.g. FQPSK. Also command transmission with
higher data rates are of interest for DLR.
DLR will continue its support to the important work of P1E with the manpower
allocated.

Panel 1F:SCPS, X-Protocol:
DLR stays in a monitoring role. This because on the one hand the X-Protocol as well as
SCPS on the one hand are not of vital interest for DLR, on the other hand the benefit for
future S/C systems and applications is seen in this area.

Panel 1J, Navigation:
DLR-GSOC in its role as a cross support node is very interested in this work. DLR
participated in the Houston P1J meeting. We think, that within this panel the
rewriting/modernisation of the BB is an important and also major effort, needing
strong interfaces to the work of P2 and P3. A long term work plan is urgently needed
and should be supplied latest at the 1998 fall meeting, in order to identify the scope of
work and manpower necessary. Concern is raised, that major space organisations,
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doing very useful cross support in the day by day process since years, as e.g. India,
Russia, South Africa, Brazil, (partly not being CCSDS members) were not present at the
Houston meeting; even more: may not know about the P1J effort . The MC should alert
these partners and maybe other private ground station service providers now more and
more emerging on the market, so they are aware about the P1J effort.

2.2. PANEL 2

No activity by DLR. Nevertheless DLR asks the P2 chair to leave DLR personnel as is
on the mailing and distribution list, since DLR wants to be further informed of the
work progress, especially in the area of Control Authorities and archives.

2.3. PANEL 3
DLR is active in supporting the work in P3 and will stay within the present manpower
figures. DLR chairs the working groups WG2/3 SLE return and forward link services.
The following activity, among others, was supported at the Houston meeting:

Review RID’s of the CLTU book

Review WB’s

grouping of documents

The services and the ideas behind the existing work within P3 have to be proven now
by real implementations. This will bring up further questions, which are started to
discuss in P3 already now. One of these questions is the operational aspect the other the
communication layer. With establishing new working groups inside P3 for these items
the discussions on these topics should get the necessary weight. Therefore DLR is
supporting these new WGs.

Beside the now defined work within P3 DLR will investigate into further necessary
services, not yet defined by P3, which will be necessary in today’s space operations.

2.4. TSG

DLR, not being in an active role in many sub-panels or working groups of CCSDS, does
see a benefit of being active within the work of TSG. Additionally, TSG is an
information forum for monitoring the status and tendency of the technical work within
the different panels, worth wile to be attended especially by smaller agencies, not
being able to attend the different panel meetings. TSG charter should be changed in
that sense.

The Houston TSG meeting, the first big TSG meeting separated from MC, proofed the
usefulness of such an effort. TSG there also could show, that proposed future work
items can be delegated to inter panel working groups for analysis of the problem, in
order to develop a basis for further decision taking by the TSG or MC. This showed,
that TSG is now more and more in a role of a technical working an steering entity, DLR
was asking for many times in the past.

2.5. Management Council
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DLR will stay in its role at the MC as a member agency. DLR apologises not to be able
to attend the Tokyo meeting due to budgetary and timing reasons. This report therefore
is submitted offline to the MC.

3. DLR-GSOC CCSDS IMPLEMENTATIONS
DLR is on the way to and has already partly implemented software in the area of
P1-TM/TC for the following missions:

Project Launch Uplink Downlink
Packets Frames Code Packets Frame Code
EUTELSAT 6/98 Y Y Y N Y Y**
ABRIXAS 8798 Y Y Y Y* Y*r* Y**
CHAMP 7/99 Y Y Y Y* Y Y**
BIRD 7799 e,
GRACE t.b.d. e e R

* 1 nosegmentation

** no R-S coding

*** : no 1st header pointer for VC-dump
*xxek: extent under definition

As one can see, EUTELSAT W1 will be the first user of CCSDS TM/TC software at its
control centre mid this year.

Also, P3-SLE related software is under development, to be implemented in 3 phases
with the following strategy:
Realisation of a complete new and independent SLE service environment
Two phase integration into existing control centre services and functions
Provision of interfaces to external agencies and experimenters

Hubertus Wanke
CCSDS Representative
DLR- GSOC
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ESA Report to Management Council at NASDA, Tokyo,
8/9 June 1998

1. Introduction

ESA's support to CCSDS remained practically on the same level as before; only
towards the end of the report period some restrictions were unavoidable - mainly
due to the current shortage of mission funds.

ESA supported the activities of the MC, TSG and of all technical panels,
emphasising again Panel 3 work.

In addition ESA supplied the chairperson for TSG, Panel 1 and Subpanel 1E.
Study activities (executed by industry) in direct support of technical work of
Panels and in preparation of planned future work continued.

2. Support of Technical Panels

Panel 1 A: Particular effort was spent on the drafting of the Turbo Code
Recommendation (pink sheets), the new issue of the
Telecommand GB and the review of the Packet Telecommand
Standards. For work on "Lossy Data Compression” the ESAS work
force was strengthened by one additional delegate from ESTEC.

Panel 1 E: ESA's contribution to panel work continued on the standard level.
Particular effort was spent on the recommendations for "bandwidth
efficient modulation schemes for near-earth and deep-space
mission” and "medium rate telecommand".

Panel 1 F: ESA contributed actively to the current main activity of this panel -
the "protocol X (File Delivery Protocol)" recommendation by
drafting the "Core Protocol" specification.

Panel 1 J:  Activities of this subpanel have just started and ESA is supporting it
by supplying one delegate.

Panel 2: ESA support to this panel continued, but on a slightly lower level
than before - due to manpower resource constraints. The effort of
EAS delegates concentrated mainly on the revision of the P2
Management Plan, provision of secretarial support in several
areas, report on "Control Authority" activities (CAOS, Phase 4) and
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the customisation for XMM, review of the latest WB on "Open
Archival Information System"”, as well as on 5 year reviews of
existing Blue Books.

Panel 3: ESA hosted two working group meetings at ESOC (end of January
and end of March) and supported the mid-March working group
meeting at JPL, as well as the P3 Workshop in Houston (but the
latter with reduced on-site presence). ESA delegates participated
very actively in the specification of the new Red Books on SLE
services and have taken over the drafting work on the White Books
for six further SLE service specifications. ESA delegates are also
involved in two newly formed Panel 3 working groups.

3. CCSDS Related Study Activities

No new studies were placed during the report period, but all ten previously
placed studies continue.

4. Implementation of CCSDS Recommendations

The deployment of Packet Telemetry and Telecommand Equipment at ESA
LEOP stations (Kourou, Perth, Villafranca) is now proceeding on schedule.

After availability of relevant Panel 3 Red Books and following discussions with
NASA (HQ and JPL) the preparations for SLE implementations for support of the
Integral mission are proceeding on ESA's side: the tender action for selection of
the implementation contractor was initiated.

5. Available CCSDS Manpower Resources

During the report period there were no reductions in the total resource level for
ESA's CCSDS activities: ca. 30 mm per annum, supplied by 14-16 individuals
(permanent staff). However, due to the significant reductions in staff level of the
TOS directorate, which occurred during the last year and is expected to still
continue beyond the end of 1998, it will probably not be possible for ESA to
maintain the current CCSDS resource level. ESA is considering to compensate
possible future reductions in the current CCSDS work force by employment of
contract staff in this area.

However, another reason for concern is the current (reduced) level of mission
funds. This already caused restrictions concerning the number of ESA
participants in the Houston meetings and in the MC meeting in Tokyo. It is likely
that the D/TOS mission budget for 1999 will again be very tight. ESA is
therefore recommending to the MC to Look for measures on how to reduce the
travel needs in the production of CCSDS recommendations. This applies in
particular to Panel 3 work and the related rather high number of WG meetings.
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NASA Report
tothe
CCSDS Management Council

Tokyo, Japan
08 June 1998

Adrian J. Hooke
NASA Jet Propulsion Laboratory
Manager, NASA Space Mission Oper ations Standar ds Program

Management Changes

At NASA Headquarters, Mr. Joseph Rothenberg has replaced Mr. Wilbur Trafton as the
Associate Administrator of NASA's Office of Space Flight; Mr. Rothenberg was previoudy the
Director of the Goddard Space Flight Center and is considered knowledgeable about and
supportive of the CCSDS standardization work. Prior to his tenure as Director of GSFC, Mr.
Rothenberg was assigned to essential positions in missions operations and project management,
including the Hubbell Space Telescope. Mr. William Readdy will replace Mr. Steve Oswald as
the Deputy Associate Administrator (Operations) this summer; he is an astronaut, as was Mr.
Oswald. Early indications are that he is a manager who depends on his staff for input to the
decision making process. Mr. Bob Spearing has returned to NASA from private industry and has
replaced Mr. Dave Harris as the Deputy Associate Administrator (Space Communications). He
will aso chair a new "Board of Directors’ for the NASA Space Operations Management Office.
His position will be moved under the Deputy Associate Administrator (Operations) when the
new organizational structure is implemented this summer. Mr. Spearing is a former missions
operations and data systems manager at GSFC and is very knowledgeable and supportive of the
CCSDS activities. We believe he will be a strong proponent of maintaining and possible
expanding the current level of CCSDS work.

At Johnson Space Center, Mr. John O'Neill has retired and Mr. Stan Newberry has replaced him
in an Acting capacity as the Director of the Space Operations Management Office (SOMO). The
NASA Space Mission Operations Standards Program reports directly to SOMO.

At the Jet Propulsion Laboratory, Mr. Gael Squibb was appointed last summer to be the Director
of Telecommunications and Mission Operations. He is a staunch supporter of standardization
and has already demonstrated a strong willingness to move the Deep Space Network and its
control center facilities towards a new era of standardized services. Mr. Adrian Hooke resides on
Mr. Squibb's staff where he manages the NASA Space Mission Operations Standards Program in
support of CCSDS.

Budget
As reported at the last meeting, the NASA standardization budget for the U.S. Fiscal Year 1998

(October 1997 through September 1998) received an 18% increase relative to past years, to an
annua level of approximately $4.5 million. Accordingly, NASA was able to increase its
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commitment to Panel-3 by over 300%, which has been reflected in the recent explosion of
products from the Panel.

The current level of resources transates into approximately 2.5 full time equivalent NASA Civil
Service employees and 16 full time equivalent Contractors. Budget negotiations for FY 99
(starting in October 1998) are currently underway. In the current Fiscal environment it is going
to be extremely difficult for NASA to sustain the growth that was realized this year, so some
modest realignment of NASA's work priorities may be necessary during the coming work
period. It does appear, though, that NASA will continue to support the SuperMOCA activity asa
pre-standardization R& D activity.

Mission Compatibility Assessment

Mr. Tom Gannett of NASA began assembling a critical database of missions that are using
CCSDS Recommendations. The preliminary results of the anaysis - which provide
overwhelming evidence of the widespread acceptance of our work - are attached..

Data Archive Symposium

At the Fall 1997 Panel 2 workshop in Frascati, it was agreed that one or more workshops should
be held to assess requirements for additional archival standards for digital information. NASA
agreed to host such a workshop and to solicit broad participation in order to get the best
perspective on what is already being done and what is most desired. The Digital Archive
Directions (DADs) workshop is scheduled for June 22-26 at the US National Archives and
Records Administration facility in College Park, Maryland. In addition to CCSDS, this
workshop is being sponsored by:

o International Organization for Standardization (1SO)

o Committee on Earth Observation Satellites (CEOS)

0 The Johns Hopkins University - Applied Physics Laboratory (APL)
o National Aeronautics and Space Administration (NASA)

o National Archives and Records Administration (NARA)

0 Research Libraries Group (RLG)

Science I nformation Services

In an effort to reduce costs, NASA has formed a Science Information Services (SIS) study team
that is chartered to make recommendations on cost-effective practices. The team is composed of
representatives from the science disciplines and is lead by a representative from the NASA
SOMO organization. The scope of the study looks at information from receipt of clean
instrument data (e.g., packets) to access via archives; it is not addressing science analysis.
Standards are recognized as being important, but the primary focus is on discipline standards.
Current work involves assessing archives using a survey based on the CCSDS draft archive
reference model, and the preparation of afinal report to management.
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ERS1
(ESA, Jul-91)

SAMPEX
(SMEX-1)
(NASA/GSFC,
Jul-92)

EURECA
(ESA, Jul-92)

Spacelab-
Deutsche 2
(DLR, Apr-93)

STRV-1A/B
(DERA, Jun-94)

MIR 18
and follow-on
missions
(RSA/NASA,
Feb-95—)

ERS2
(ESA, Apr-95)

1SO
(ESA, Nov-95)

Radar sat
(CSA, Nov-95)

SOHO
(ESA, Dec-95)

Ross XTE
(NASA/GSFC,
Dec-95)

NEAR
(APL, Feb-96)

BeppoSAX
(ASI, Apr-96)

Cluster
(ESA, Jun-96)

TOMSEP-1
(NASA/GSFC,
Jul-96)

FAST (SMEX-2)
(NASA/GSFC,
Aug-96)

MGS
(NASA/JPL,
Nov-96)

MPF
(NASA/JPL, Dec-
96)
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ARIANE 5
(CNES, Various)

ACE
(NASA/GSFC,
Aug-97)
Hotbird-3
(EUTELSAT,
Sep-97)
Cassini
(NASA/JPL, Oct-
97)

TEAMSAT
(ESA, Oct-97)

YES
(ESA, Oct-97)

ETSVII
(NASDA, Nov-
97)

TRMM
(NASDA, Nov-
97)

EUTELSAT-F1
(EUTELSAT,
Jan-98)
Lunar
Prospector
(NASA/ARC,
Jan-98)
SNOE
(U of Col. LASP,
Jan-98)
TRACE (SMEX-
4)
(NASA/GSFC,
Mar-98)
EOSAM-1
(NASA/GSFC,
Jun-98)

STRV-1C/D
(DERA, Jun-98)

CATSAT
(STEDI 3)
(U of NH, Jul-98)

DS-1 (NMP)
(NASA/JPL, Jul-
98)

Landsat-7
(NASA/GSFC,
Jul-98)

Meteor-3M/
SAGE 111
(RSA/NASA,
Aug-98)

OERSTED
(DSRI, Aug-98)

WIRE (SMEX-5)
(NASA/GSFC,
Sep-98)
FUSE
(NASA/GSFC,
Oct-98)

QuikSCAT
(NASA/JPL,
Nov-98)

Mars 98 Or biter
(NASA/JPL, Dec-
98)

SWAS (SMEX-
3)
(NASA/GSFC,
Jan-99)

Hotbird 4
(EUTELSAT,
Jan-99)

Mars 98 L ander
(NASA/JIPL, Jan-
99)

ABRIXAS
(DLR-GSOC,
Feb-99)

Stardust
(NASA/JPL, Feb-
99)

AXAF-1
(NASA/MSFC,
May-99)

EO-1 (NMP-2)
(NASA/GSFC,
May-99)

CHAMP
(DLR, Jun-99)
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ENVISAT-1
(ESA, Jul-99)

ADEOS-2
(NASDA, Aug-
99)

XMM
(ESA, Aug-99)
Genesis
(Discovery 5)
(NASA, Aug-99)

ARTEMIS
(ESA, Dec-99)

IMAGE
(MI1DEX-01)
(NASA/GSFC,
Jan-00)

VCL (ESSP-01)
(NASA/GSFC,
Mar-00)
JASON
(CNES, Apr-00)

TIMED
(APL, Apr-00)

STENTOR
(CNES, Jun-00)

HESSI (SMEX
6)
(NASA/GSFC,
Jun-00)
Cluster 11
(ESA, Jun-00)

MAP (MIDEX-
02)
(NASA/GSFC,
Nov-00)

EOSPM-1
(NASA/GSFC,
Dec-00)

GALEX (SMEX
7)
(NASA/GSFC,
2001)

ALOS
(NASDA, Feb-
01)

INTEGRAL
(ESA, Jun-01)

Intenational

Space Station
(1SS
(Multinational,
Various)
1SS-Columbus
(ESA, TBD)
ISS-JEM
(NASDA, TBD)
ISSAMS
(Multinational,
TBD)

EOSLAM-1
(NASA/GSFC,
Jul-01)

SIRTF
(NASA/JPL, Dec-
01)

ETSVIII
(NASDA, Aug-
02)

EOSCHEM-1
(NASA/GSFC,
Dec-02)

ROSETTA
(ESA, 2003)

METOP 1
(ESA/EUMET-
SAT, 2003)
X-38
(NASA, Mar-03)
NOAA N
and follow-on
missions
(NOAA, Dec-
03—)

EOSAM-2
(NASA/GSFC,
Jun-04)

GLAST
(NASA/GSFC,
Jun-04)
EOSPM-2
(NASA/GSFC,
Dec-06)
EOSAM-3
(NASA/GSFC,
Jun-10)
EOSPM-3
(NASA/GSFC,
Dec-12)

May 1998



cesps

Mission
ABRIXAS
CHAMP
Cluster 11
INTEGRAL

ROSETTA
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1.

Planned Use of CCSDS Space Link Estension Services
(Recommendations Currently under Development)

Launch

Feb-99

Jun-99

Jun-00

Jun-01

2003

Space Link Extension (SLE) Services
extend the CCSDS link layer protocols
between ground data systems for cross
support among CCSDS Agencies.
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Lead Agency

DLR

DLR

ESA

ESA

ESA
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e A

ACE
AXAF-I1
Cassini/Huygens
Clementine
Cluster 11
ENVISAT-1
EO-1 (NMP-2)
ERS-1
ERS-2
FAST
FUSE
Galileo

GOES (multiple)
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Geotail
IMAGE (MIDEX-01)
IMP 8
Interball
IRAS
ISIS
Magellan
Mariner
MAP (MIDEX-02)
Mars Global Surveyor
Mars Pathfinder
Mars Surveyor-Lander 98

Mars Surveyor-Orbiter 98
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CCSDS Standard Formatted Data Units (SFDUSs):
Examples of Use for Mission Data Archiving

PHOBOS 2
Polar
Rossi XTE
SAMPEX
SOHO
TOPEX/Poseidon
TRACE
TRMM
UARS
Ulysses
Viking 1 & 2
Voyager 1 & 2

WIND
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CCSPS Missions Using CCSDS Lossless Data compression

(Recommendation 121.0-B-1, May 1997)

Mission

Mars Observer

SERTS-96 (Sounding Rocket)
Mars 96

Lewis (SSTI)

Cassini/Huygens Cosmic Dust
Analyzer (CDA ) Instrument

SERTS-97 (Sounding Rocket)
SWAS (SMEX-3)

EO-1 (NMP-2)

KOMPSAT-1

VCL (ESSP-01)

MAP (MIDEX-02)

EOCS LAM-1

SIRTF

ROSETTA

COBRA

Space-Based Infrared System (SBIRS)
Standard Missiles

CCSDSB10.0-Y-16

Launch Lead Agency
Sep-92"  NASA/JPL
Nov-96 NASA/GSFC
Nov-96' RSA
Aug-97"  NASA
Oct-97 NASA/JPL
Nov-97 NASA/GSFC
Jan-99 NASA/GSFC
May-99 NASA/GSFC
1999 KARI
Mar-00 NASA/GSFC
Nov-00 NASA/GSFC
Jul-01 NASA/GSFC
Dec-01 NASA/JPL
Jan-03 ESA
1997 U.S. Dept. of Energy
? U.S. Dept. of Defense
Various  U.S. Dept. of Defense
141

Implementation

HW
HW
?
HW

SW
(uploaded after launch)

HW
SW
?
HW
HW
SW

HW
HW
HW
HW
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NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

NASDA STATUS REPORT W NASDA

CCSDS MC (Tokyo JAPAN, June 8-9, 1998)

NASDA CCSDS Activity Report after the last MC meeting.

1. Implementation of the Recommendation

1) ONBOARD
ETS - VII ( Rendezvous docking, Launched in Nov. 1997)
Uplink - Telecommand / Downlink - AOS
Now we have receive AOS telemetry and transmitted telecommand
normally on orbit.

- TRMM (Precipitation Radar, Launched in Nov. 1997 ON orbit)
Uplink - Telecommand / Downlink - AOS

- ADEOS -l (Earth Observation Satellite, Launch in Aug. 1999)
Downlink - AOS

- JEM (Space Station, Launch in 2001)
Uplink - AOS / Downlink - AOS

HTV (H-2 Transfer vehicle, Launch in Aug. 2002)
Uplink - Telecommand / Downlink - AOS
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NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

NASDA STATUS REPORT w NASDA

CCSDS MC (Tokyo JAPAN, June 8-9, 1998)

ETS - VIII (Engineering Test Satellite, Launch in Aug. 2002)
Uplink - Telecommand / Downlink - AOS

- ALOS (Land Observation Satellite, Launch in Feb. 2003)
Uplink - Telecommand / Downlink - AOS

- SELENE(Selenological & Eng. Explorer, Launch in 2003)
Uplink - Telecommand / Downlink - AOS

2) GROUND System
- Currently EPAP is processing AOS TIm and telecommand through
TDRSS replacing COMETS. Because of COMETS Injection failure to
geostationary orbit.

- CCSDS packet data processing equipment is now designed and
developed for JEM. This equipment is installed in the DRTS
(Data relay test satellite) BBE of space tracking network.

- As the next generation ground tracking network system, we start the
design phase of ground station supporting CCSDS recommendation.
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NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

NASDA STATUS REPORT W NASDA

CCSDS MC (Tokyo JAPAN, June 8-9, 1998)

2. PANEL ACTIVITIES
Panel 1.
- Continuing support Pla, 1f 1j.
Review and analysis of Protocol-X.
Panel 2.
- Supporting P2 activities.
Panel 3.
- Continuing support all area P3.
NASDA will study for cross support to adopt the CCSDS recommendation.

3. NASDA Standards for CCSDS

NASDA maintains NASDA standard for Telecommand and AOS.
- Study of revising NASDA TTC Standard including of CCSDS RF&MOD.
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NASDA STATUS REPORT
CCSDS MC (Tokyo JAPAN, June 8-9, 1998)

»

NASD/A

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

4. Organization and Manpower

NASDA CCSDS members as follows.

Delegate

TSG/MC/ISO

Panel 1

Panel 2
Panel 3

Secretariat

Total manpower has kept 2 persons / year.

CCSDSB10.0-Y-16

Tsukasa Mito

M. Kashimoto
S. Ogawa

S. Ogawa (P1la)

Y. Nonaka (Ple, P1f)
M. Sawabe (P1j)

Y. Inoue

K. Shinohara

D. Asoh

Y. Nonaka
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ISAS REPORT TO CCSDS MANAGEMENT COUNCIL
NASDA, Japan, June 8-9, 1998

Takahiro Yamada

1. IMPLEMENTATION OF CCSDS RECOMMENDATIONS

1.1 ONBOARD

Spacecraft Mission Launch TLM TLM TLM TC TC TC
Year Pkt Frm Code Pkt Frm Code
PLANET-B Mars Orbiter 1998 v v
LUNAR-A Lunar Penetraters 1999 v v
ASTRO-E X-ray Telescope 2000 v v v
MUSES-C Asteroid Sample 2002 v v v v v v
Return
ASTRO-F Infrared Telescope 2003 v v v v v v
SOLAR-B Solar Observatory 2004 v v v v v v

1.2 GROUND

Complex Function TLM TLM TLM TC TC TC
Pkt Frm Code Pkt Frm Code
SSOC Spacecraft Control Center ] O - ] ] U
KSC Ground Station (Near Earth) ] 0] 0] U U -
uUDSC Ground Station (Deep Space) ] O 0] ] U -

O: Operational
U: Under development

ISAS plans to use SLE services for data transfer between ISAS and JPL for MUSES-C

(probably RAF and CLTU services). SLE services will be supported by a gateway at
SSOC (Sagamihara Space Operations Center) of ISAS.
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2. PANEL ACTIVITIES (From October 1996 to May 1998)
21 PANEL1
ISAS supported most activities of Subpanels 1A and 'f.

ISAS is editing the following Draft White Books:
Space Data Link Protocol, Synchronous 1 (Conventional TM Frames),
Space Data Link Protocol, Synchronous 2 (AOS Frames),
Space Data Link Protocol, Asynchronous 1 (TC Frames),
Space Packet Protocol,
Space Link Reference Model.

ISAS reviewed the following documents and submitted RIDs and comments:
Telecommand Draft Green Book,
Telemetry Draft Green Book,
Security Draft Green Book,
SCPS Red Books and Draft Green Book,
Protocol-X concept papers and Draft White/Green Books.

2.2 PANEL 3

ISAS supported activities of Working Group 1, and hopes to support Working Group 4
in the near future.

ISAS reviewed the following documents and submitted RIDs and comments:
SLE Forward CLTU Service Red Book,
SLE Service Management White Book.

3. STUDY ACTIVITIES
ISAS is performing study activities related to CCSDS in the following areas:
Space link Addressing,
Space link management/control,
High performance file transfer protocol.
4. AVAILABLE MANPOWER RESOURCES
Only one person is available at ISAS for supporting CCSDS activities, and he does this

work on a part-time basis. The manpower available to support CCSDS in this year
(1998) is 1/3 man-year
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NSPO Report to Management Council at NASDA, Tokyo
June 8/9, 1998

1. Introduction

NSPO is a new comer to the space community. When it was established back in 1992, it
started from scratch. ROCSAT-1 isits first small scientific satellite and the program began in
1993. The project is near its completion and its launch date has been set for launch in
December of this year. It carries three payloads, consisting of Ocean Color Imager,
lonospheric Plasma & Electrodynamics Instrument and the Experimental Communication

Payload.

For the moment, NSPO can not make any significant contribution to CCSDS technical
activities because of lack of senior engineers.

2. Implementation of CCSDS Recommendations

While NSPO is not actively involved in participating in CCSDS technical activities, NSPO
has nevertheless followed the CCSDS recommendations. In establishing its Ground Segment
architecture, it has adopted the CCSDS standard of Packet Telemetry and Telecommand for
its ground stations. In addition, its ROCSAT-1 C&DH has followed the CCSDS standard.

NSPO currently is undertaking the planning for next two space missions, i.e.,

ROCSAT-2 and -3. ROCSAT-2 will be a remote sensing satellite and ROCSAT-2 will be
weather oriented mission. Because of its extreme high data rate, ROCSAT-2 will take
advantage of compresson schemes. The CCSDS Lossess data compression
recommendation will be utilized for its scientific data.
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PANEL 1

INTRODUCTION

This report contains the proceedings of the 20th Panel 1 meeting.
The meeting took place in the afternoon of 12. May 1998.

The report contains:

the agenda as approved by the meeting

the proceedings of the panel meeting

- the disposition of the panel-level actions including new action items

- the resolutions

and

- an annex with the presentations given by the Panel and Sub-Panel Chairmen and other members of
the panel during the meeting.

The chairman of Panel 1 takes this opportunity to thank the agencies and their engineers for the support
of the Panel's activities since the last meeting in May 1997 and during this meeting.

PARTICIPANTS

The following persons attended the Panel 1 meeting:

Klaus Lenhart (Chairman) Jean Pierre Rocher Manfred Drexler
Merv MacMedan Horst Kummer Jim Pritchard
Adrian Hooke Takahiro Yamada David Townley
Stephen Fisher Shinji Ogawa Robert Stephens
Gian Paolo Calzolari Felipe Flores-Amaya

J.D.Andean Howard Weiss

Zhai Zheng’an Xuclong Xu

Fred Brosi Jin Liu

Jean-Luc Gerner Jacques Foliard

Warner Miller Gilles Moury

AGENDA

The following text provides the final agenda of the meeting.

1 Approval of Agenda

2 Approval of Minutes

3 Reports of Panel and Sub-Panel Chairmen (K.G. Lenhart, M.L. MacMedan, J.L.Gerner, A.J. Hooke, F. Floris-
Amaya); Concise presentations was suggested. However, detailed reporting was requested on inter-
sub-panel issues. Planning issues shall be postponed to point 5 of the agenda.

4 Review of open Actions
- A-P-96-1: The Sub-Panel Chairmen to conduct an exchange of views on the redefinition of the

responsibilities of the sub-panels and to report back at the next meeting.

- A-P-96-4: The Sub-Panel Chairmen to review the Draft Green Book on Testing by September 97.
- A-P-97-1: The Panel Chairman to submit panel resolutions to MC
- A-P-97-2: The Panel Chairman to put Testing Green Book on Bongo.
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- A-P-97-3: The Panel Chairman to submit the following issues to TSG and MC respectively:
x  Text for proposed MC resolution on release of software related to CCSDS Recommendations
Establishing of Working Servers for Application Notes
New Work Items (see table in the Chairman’s report to TSG/MC)
renaming of Panel into “Space Communication Panel”
future role of TSG
Change of P1E Chairmanship
Turbo Code patent issue.
- A-P-97-4: The Chairman of P1J to submit by Sept. 97 to the P1 Chairman:
X adraft charter for P1J
% the minutes of the P1J Oberpfaffenhofen meeting
%X a plan of work for P1J

%X the name of a Deputy Chairman for P1J.
5 Panel 1 Activity Planning - “Roadmap to Future”; the subject shall be discussed following the decisions of the TSG.
6 Restructuring of P1 Documents
7 Approval of Resolutions
8 Schedule of Panel and Sub-Panel meetings.
9 A.0.B.

X X X X X X

1 APPROVAL OF AGENDA

The agenda was approved as recorded above.

2 APPROVAL OF MINUTES

The minutes of the Panel 1 Meeting No 19 in Silver Spring, May 1997, were approved.

3 REPORTS OF PANEL AND SUB-PANEL CHAIRMEN REPORTS OF PANEL AND SUB-PANEL
CHAIRMEN

3.1 Panel 1 Report

K.G.Lenhart presented the progress report concerning panel level activities (see annex). There was a

discussion on the following specific issues:

- Attendance of experts in technical meetings: the chairman expressed his concern about adequate
technical support for approved panel activities. This applies in particular to the regular attendance of
specific experts.

- New work items: after extensive discussion and in line with the CCSDS Procedures Manual it was re-
iterated that the following rules apply:

X work items up to WB status generated by the panel and covered by the plan of work will be
approved by the panel
X work items generated outside the panel and items going beyond WB status require the approval

of the TSG and the MC.
- Application Notes: the P1 Chairman will investigate the establishing of a server for P1 application
notes. He will inform the Sub-Panel Chairmen on the progress.

3.2 Report of Sub-Panel 1A Chairman
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M. MacMedan presented the P1A progress achieved since last meeting and the progress achieved
during the joint P1A/P1E meeting May 8 n (see annex). Further, the plan of work for the P1A meeting on
13. - 15. May was presented. The proposed resolutions were discussed and approved (see annex).

P1A proposes:

_ that the time code format change request for negative years be assigned to P2

- that the time correlation service be assigned to P3 as new work item

- and that for the standardisation of on-board data system interfaces, networking and time distribution
probably a new panel should be established.

These three subjects should be discussion points at the next TSG meeting.
3.3 Report of Sub-Panel 1E Chairman

J.-L. Gerner presented the status of P1E work (see annex). Of particular concern is the situation with the
congested S-band which may have to be allocated to mobiles at a coming WRC. Therefore the
development of bandwidth-efficient modulation techniques is very important. Also radio relay
communications requires special attention. The Resolutions were approved (see annex).

3.4 Report of Sub-Panel 1F Chairman

A. Hooke presented the contents and status of P1F work (see annex). The SCPS RB Phase 3 are under
ISO review. Results are expected early 1999. The new file delivery protocol (Protocol-X) is progressing
well. A draft GB is available. The first RB version will be released early August 98 with the aim to get to
BB status about one year later, after extensive laboratory prototype testing. He suggested that future BBs
should be accompanied by working software implementations. P1F proposed a Resolution for the new
protocol to seek permission from the MC to publish an Issue-1 RB. This was approved.

3.5 Report of Sub-Panel 1J Chairman

Mr. Flores-Amaya presented the work plan of P1J (see annex). In addition to updating and enhancing the
current BB three new areas are taken into account: attitude, antenna pointing, global satellite-based
navigation systems. A WB is planned to be released within 12 months.

4 REVIEW OF OPEN PANEL ACTIONS

- A-P-96-1: The Sub-Panel Chairmen to conduct an exchange of views on the redefinition of the
responsibilities of the sub-panels and to report back at the next meeting. (continued)

- A-P-96-4: The Sub-Panel Chairmen to review the Draft Green Book on Testing by September 97.
(continued)

- A-P-97-1: The Panel Chairman to submit panel resolutions to MC (completed)
- A-P-97-2: The Panel Chairman to put Testing Green Book on Bongo. (continued)

- A-P-97-3: The Panel Chairman to submit the following issues to TSG and MC respectively:
Text for proposed MC resolution on release of software related to CCSDS Recommendations
Establishing of Working Servers for Application Notes
New Work Items (see table in the Chairman’s report to TSG/MC)
Renaming of Panel into “Space Communication Panel”
Future role of TSG

X X X X X
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X Change of P1E Chairmanship
X Turbo Code patents issue
This has all been completed.

- A-P-97-4: The Chairman of P1J to submit by Sept. 97 to the P1 Chairman
a draft charter for P1J
the minutes of the P1J Oberpfaffenhofen meeting (not available)
a plan of work for P1J
the name of a Deputy Chairman for P1J. (obsolete)
This was all completed during TSG 14.

X X X X

5 PANEL 1 ACTIVITY PLANNING - “ROADMAP TO FUTURE”

The subject was discussed following the decisions of the TSG. By fall this year a dedicated working
group (established by the recent TSG meeting) will have defined a CCSDS strategic plan or “Roadmap
to the Future”. This work plan will take into account inputs to be received from the agencies with respect
to drivers and needs. This shall also include scenarios likely to exist in the considered time frame.
(Beyond 2000). The existing panel 1 work plan will have to be integrated and for the higher level
roadmap adapted. Priorities may have to be established following the acceptance of a new Roadmap to
the Future. Sub-Panel chairmen are asked to contribute to this activity. The currently valid workplan is
attached in the panel 1 chairman report and in the Sub-Panel reports (see annex).

6 RESTRUCTURING OF P1 DOCUMENTS

Mr. Yamada gave a short introduction to the new Link Layer Architecture (see annex). On the basis of
that proposals were made how to restructure the existing panel recommendations. The main aim being to
improve the overall consistency of the recommendations within themselves (nomenclature mainly) and
with the OSI layering approach. Within the proposal was a plan to prepare by next meeting updated
draft Blue Books, which will follow the new structure. This proposal was accepted after some discussion,
during which concerns as to the stability and contractual implications were raised. The chairman
proposed to give the activity a go ahead and when the new books will be available, the final decision will
be taken. This will also apply to the consequent restructuring of the panel work for the Sub-Panels. This
applies mainly to Sub-Panels 1A and 1F. They will have to be renamed appropriately.

7 APPROVAL OF RESOLUTIONS
The resolutions put forward by the Sub-Panels A, E and F were approved and requested by the Panel 1

Plenary to be presented to the MC and the TSG respectively for discussion/decision/approval. These
resolutions are listed in Chapter 11.

8 SCHEDULE OF PANEL AND SUB-PANEL MEETINGS

The following coordinated meeting schedule was arrived at during the TSG meeting:

- P1F: Oct. 14. - 16. 98 in Toulouse
- P1A: Oct. 19. - 21. 98 in Darmstadt
(- 1SO: Oct. 19. - 22. 98 in Vienna)

- Road Map WG: Oct. 20. - 22. 98 in Austria

- P2 Oct. 26. - 30. 98 in Europe
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- P3: Oct. 26. - 30. 98 in Darmstadt
- P1J: Oct. 26. - 30. 98 Darmstadt (tbc)
- TSG/MC/ISO-SC13: Nov. 4.- 6. 98 in Darmstadt

Small working group meetings for urgent P1E items will be scheduled separately.

9 ANY OTHER BUSINESS

No other business has been brought up.

10 SUMMARY OF PANEL-LEVEL ACTION ITEMS

The disposition of the action items managed by the Sub-Panels is not recorded here but in the Sub-Panel
Reports.

10.6 Old Actions

A-P-96-1:The Sub-Panel Chairmen to conduct an exchange of views on the redefinition of the
responsibilities of the sub-panels and to report back at the next meeting.
Actionees: Sub-Panel Chairmen
Due Date: ASAP.

A-P-96-4:The Sub-Panel Chairmen to review the Draft Green Book on Testing by September 97.
Actionees: Sub-Panel Chairmen
Due Date: ASAP.

A-P-97-2:  The Panel Chairman to put Testing Green Book on Bongo.
Actionee: Panel 1 Chairman
Due Date: ASAP.

10.7 New Actions

A-P-98-1:Establish P1 Application Notes server and inform Sub-Panel chairs.
Actionee: Panel 1 Chairman
Due Date: ASAP.

A-P-98-2: Arrange for TSG to place the three issues raised by P1A in the resolutions on the next TSG
agenda (time codes, time correlation, on-board data system interfaces)

Actionee: P1/TSG chairman
Due Date: Nov. 4 1998

11 PANEL RESOLUTIONS
11.8 Related to Sub-Panel 1A
R-A-98-1  P1 resolves to request the MC to approve the release and distribution of the Telemetry

Channel Coding Pink Sheets for Agency Review as soon as the Sub-Panel has completed,
to its satisfaction, the Turbo Code specification and the Options Matrix.
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R-A-98-2  P1 resolves to request the MC to approve the release and distribution of the CCSDS Report
on Space Link Security as a CCSDS Green Book as soon as the Sub-Panel has completed
the work, to its satisfaction.

R-A-98-3  P1 resolves to request the MC to progress the Packet Telemetry Services Blue Book
Recommendation (CCSDS 103.0-B-1) to ISO for review and adoption as an ISO draft
standard.

R-A-98-4  P1 resolves to place the following three items for discussion and decision on the agenda of
the TSG Meeting in November 1998:
- that the time code format change request for negative years be assigned to P2
- that the time correlation service be assigned to P3 as new work item
- that for the standardisation of on-board data system interfaces, networking and time
distribution probably a new panel should be established.

11.9 Related to Sub-Panel 1E11.2 Related to Sub-Panel 1E

R-E-98-1  P1 resolves to request the MC to approve the release and distribution for agency review:
- Rec. 2.2.7: Medium Rate Earth-to-Space Residual Carrier Systems.

R-E-98-2  P1 resolves to request the MC to approve the deletion of the following recommendations
from the existing Blue Book:
- Rec. 3.1.3A: Use of the 13.25 - 15.35 Ghz Band for Space Research, Cat. A
- Rec. 3.1.5B:Use of the 31.8 - 34.7 Ghz Band for Space Research, Cat. B

R-E-98-3  P1 resolves to request the MC to approve the release and distribution for agency review of
the following Pink Sheets:
- Rec. 2.4.12A: Maximum Permissible Phase and Amplitude Imbalances for Suppressed
Carrier (BPSK/QPSK) RF Modulators for Space-to-Earth Links, Cat. A
- Rec. 2.4.12B: Maximum Permissible Phase and Amplitude Imbalances for Suppressed
Carrier (BPSK/QPSK) RF Modulators for Space-to-Earth Links, Cat. B.

11.10 Related to Sub-Panel 1F
R-F-98-1  P1 resolves to request the MC to approve the release and distribution for agency review of

the issue-1 Red Book containing the new Space File Delivery Protocol, known as Protocol-
X.

12 REGISTER OF P1 TASKS ON HOLD

At the P1 meeting in Greenbelt in 1994 it was decided to establish a category of tasks which are
considered sufficiently important to be treated, however cannot be performed at the moment because of
lack of resources, or disagreement on priority, or disagreement on precise definition, or a combination of
these reasons.

It was decided that this register will be reviewed at each P1 meeting. Due to lack of time (there was only
half of a day available) this was not possible at this meeting.
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Subijects of this category identified in this meeting or earlier are:

- Spacecraft ID

- Pass management

- General aspects of upper layer protocols

- Data protection for space communications

- Time Code BB revision

- Sub-Packets

- CCSDS next generation space link recommendations.

Acknowledgement: The TSG Chairman thanks NASA for the excellent support, infrastructure and
hospitality provided for the panel 1 plenary meeting No 20.
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ANNEX

Contents:

- P1 Chairman Progress Report (K. Lenhart)

- P1A Chairman Progress Report (M. MacMedan)

- P1E Chairman Progress Report (J.-L. Gerner

- P1F Chairman Progress Report (A. Hooke)

- P1J Chairman Progress Report (F. Flores-Amaya)

- Space Link Reference Model - Status Report (T. Yamada)

- AOS Data Link Protocol and Telemetry Data Link Protocol - Draft White
Books, Issue 1 (T. Yamada).
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CCSDS Panel 2 Report to
MC

June 1998

IS 7
L] \_th=

Yy

Proposed Resolution

i That “CCSDS Panel 2 Methodology for
Development of Recommendations” be
published as a Yellow Book
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WP300 - Control
Authority

I Clarifying CA programmers interface
(API)

I Defining CA Agent services

i Clarifying how the Control Authority fits
into the broader ISO registration
process
I there are several ISO registration systems

WP500 - Languages

I Data Entity Dictionary Spec. Language

I new draft of DEDSL addresses overlap
with ISO 11179-3 - HOWEVER
I new draft X3.285 is on the horizon as
successor to ISO11179.
It is believed that this will not cause a problem
I CNES are preparing new draft of DEDSL
for Fall meeting
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B PVL review

I itis intended to allow accented characters
to occur in PVL - several alternatives under
investigation

I Catalogue Interoperability Protocol
(CIP-B) developed under CEOS.

I As previously reported CEOS want to
submit CIP as an ISO DIS

I via Panel 2 or direct to ISO TC20/SC13 or
other ISO SC?

WP700 - Archiving

| Red Book, and simultaneous submission
as ISO DIS - slipped by 6 months to
November 1998

I Several workshops organised around
OAIS and follow-on standards
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TSG-97-6:

| P2 to note that there may be some
common interests with P2 Metadata
and SCPS file transmission

I Noted - there is a more important
related issue for Protocol-X because
Metadata may be being wrapped within
file transfer for user convenience.
Perhaps this should be reviewed in
terms of ad-hoc interpanel working

group.

General Point

I In general the other Panels should
consider referring to P2 when issues of
data packaging arise.

I NB P2 will NOT simply say "use SFDU's".
Use of Panel 2 work is particular important
when there is the possibility of multiple
formats or changing attribute sets.
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Iltem 5.1: CCSDS
Vision and Mission

Statement
B See P2 comments - to be consistent with

Panel Mission statement - change
I “access and exchange space mission
information across a data network”

to

I “access, exchange, understand and archive
space mission information”

Current Work Plan for

Panel 2

Research Development Deployment
WP200: WP300: Control WP600: Software
Reauirements Authority -

reaistration

Complex Objects  WP500: P2 Promotion
and Process Lanquages; Various OAIS
Classes plus - EAST workshops
Object-based New - DEDSL
Work Plans

Concept papers WP400: Structures
- to implement new
classes etc
WP700: Archives

CCSDSB10.0-Y-16 172 May 1998



REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

Item 5.4 Panel 2:
Road Map to the
Future

Data Administration

CA Software Control Authority Services Metadata Registry Interoperability

Open Archival Information Systems (OAIS)

Reference Model Archive Standards Archive Accreditation Procedures

Data description languages and tools

DDL

(EAST) Data Dictionary Specification Objects modeling Interoperable Dictionaries
Information Packaging
Referencing Environment Naming Conventions Object Templates

97 98 : 9 0 01 ; 02

Implementers/Workshops™®

I Multiple Archive workshops in US and
other countries

I Software produced:
I NASA - Workbench and several spin-offs
I ESA - Control Authority s/w plus other tools

I CNES - EAST tools

Supported by contract - (prerequisite for
commercial exploitation?)

I BNSC - Work on interface definitions
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iInterests

P2 work item

P2/P3 common

Mavbe P3 interested in?

Packaaina

Control Authoritv/
Reaistration

Transfer of SLA's and related
documents
Reaister format of SLA's tvpes

Assignment of Identifiers

Data Description
Lanauage

Data Dictionaries

Describe SLA's

- what description lanquaae for
tvpes?

- what description lanauaae for
contents?

Define terms in SLA's

Archive

Archive methods for SLA's
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CCSDS
Panel 3
PANEL 3
PROGRESS REPORT TO
Technical Steering Group
Maurice Winterholer
P3 CHAIRMAN
«m\ll(fmml
CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 1
CCSDS
Panel 3 PRESENTATION
- Objectives
- Workplan

* Document Tree

* Work Breakdown Structure

¢ Planning and Milestones

« Organisation/ Work priorities

- Present Achievement :Documentation production
- P3 Workshop #20 Activities

- Action Items

- Meetings

- Resolutions

- Conclusions

®

CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 2
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CCSDS

Panel 3 PANEL 3 OBJECTIVES

¢ The challenge for CCSDS Panel 3
¢ Panel 1 Recommendations regarding the space link have been highly
successful, facilitating cross support across the space link interface
and spurring development of commercial, off-the-shelf components
« A major impediment to cross support is the lack of standardized
interfaces between elements of the ground systems
¢ Need to develop standards for cross support interfaces between
elements of the ground systems
e P3Charter
« Identify and define cross support services which may be exchanged on
the ground during cross support activities between user and provider
Agencies
¢ Select a suite of available standard communication protocols for use in
cross support applications
« Identify appropriate safeguarding techniques for user authentication
'“rmml and data object protection

CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 3
CCSDS
Panel 3 PANEL 3 OBJECTIVES

The present efforts are focused on the production of the Space Link
Extension Services Recommendations.

The SLE Services support the provision of the Space Link Services, for
which Panel 1 has developed Recommendations.

The SLE Recommendations complement them with a range of services
required to configure, operate, and supervise the ground data systems.

The SLE services involve Transfer Services and Management :
° The SLE Reference model defines functional and management
views of the common characteristics of services for data exchange
° The Service Management Recommendation specifies the
management information required to provide them, the interfaces
that are involved and the sequencing that is necessary.

®

CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 4
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CCSDS
Panel 3 WORKPLAN

The Work plan was revised and updated at the P3 Workshop 20,
in HOUSTON, TX USA May 4-8, 98 .

1. WORK PRIORITIES MAINTAINED on the production of :
- SLE Service management recommendations
- SLE Transfer Services recommendations :
Released as Red before May 98 : CLTU,
Submitted for Red before May 98 : RAF, RVCF, FSP
To be submitted for Red in June 98 : TCF, MCOCF

2. REFINEMENT OF EXISTING WORK PACKAGES & ACTIVATION

° WP300 ( SLE Service Specification)
- expanding of WP’s 310, 320 for new services
- expanding of W 340 for service management framework
- creation of WP 350 for service management
° WP 510 (Telecommunication Specifications for SLE Services)
- creation of WP 511(SLE-API), WP512 (SLE security Framework)

3. ORGANISATION UPDATE :
4|M"(MW - initiation of TWO new Working Groups WG4, WG5

CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 5

CCSDS
Panel 3 WORKPLAN

Work plan : organisation, tasks and schedule

(Work plan document will be posted on Bongo server)
ftp://bongo.jpl.nasa.gov/pub/ccsds/p3 : wp0598w2.doc

- Work breakdown structure for Panel 3
- Tasks descriptions

- Work packages status

- Document production milestones

- Organisation : 5 Working groups
/| WG1 SLE Service Management FW  F. Brosi (NASA/GSFC)

/ WG2 SLE Return Link Services M. Pilgram (DLR)
/| WG3 SLE Forward Link Services M. Pilgram (DLR)
New
----- > |/ WG4 SLE Functional Groups MO W. Hell (ESA/ESOC)
----- > /| WG5 SLE communication/security M. Stoloff (NASA/JPL)
«M\Il(fﬁm
CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 6
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CCSDS

SLE Service Management
Cross Support Tutorial g
Concept -
Part 1: SLE Services
T SLE Service Management:
Functional Group Managed
Standard Terminology, , 5 Object Specification
Conventions, and Space Link Extension -
Methodology (TCM) for  [—f| | €ross Suppo;\ Ii%eference SLE Functional Group Managed
Defining Data Services Model SLE Service Object Formal Specification
it
Specification
SLE Managed Object
Formal i
SLE Service Management
Information and Trajectory
Prediction
SLE Service Management: .
- Spacecraft Characteristics
Mapping Rules for SLE Transfer P
CCSDS-Recognized . ~ Spacecraft Data Channel Tree
Implementation Technologies Services
- Spacecraft Trajectory Prediction
Information File
Return Forward
SLE Service Specifications SLE Service Specifications
- Return All Frames - Forward CLTU
- Return VC Frames - Forward TC Frames
- Return Space Packets - Forward Space Packets
(i - -
| |
CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 7

CCSDS

Panel 3 WORKBREAKDOWN STRUCTURE FOR PANEL 3

WP 200 WP300 WP400 WP 500
\FQ’P 1|0° Model and concept SLE-Services Ground domain Telecommunication
ane Specifications services Telec
Management for Cross Support Soetiesations ervices
services -
[} T T i L ! < i |
wp220 | [[WP230 | [wr2a0 weato | [weazo | [wpaso | [weaso | [[weaso WP 510
WP 110 1‘{‘5%10 SLE GD Telecoms | Returns | | Forward | | Forcard | | SLE SLE Mgmt Specifications
Terms of services | | services| | services services | | TC sves | [ AOS sveq | Mgmt F FGMO for SLE.SVCS
—|  reference - -
we221 WP341
X- Service
WP120 concepts MgmtFW
PR —L I I I
annin
o d Wp222 wearz | [ weazz WP 342
Monitoring ;\:f%rel. RVCF TC-frame MO/GDMO WP355
ode T 7 Formal specs — V‘ngf
urity
weats | [ weazs WP356
R-MC fwd-TC | —‘_|_| Framework
OCF PKT WP343 P357
7 t SC& e
Weats | | whaz4 Trajectory
Whale other e
R-SPkt | | fwd-sle-sccs ormation
other Files
R-sle-svcs
(MCFSH.VCFSH, * (reven)
\ VCOCF)
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CCSDS
Panel 3 Work Package Status
WP ID PACKAGE TITLE STATUS
WP 120 WP Planning and monitoring active
WP 221 Cross Support Concept active / GB
WP 222 SLE-Reference Model active / BB
WP 311 RAF Service Specification active
WP 312 Return VC Frame active
WP 313 Return MC-OCF active
WP 321 CLTU Service Specification active
WP 322 Forward TC Frame Specification active
WP 323 Forward Forward Space Packet active
WP 341 SLE-Service Management FW Specs active

active : WP under process
closed : WP achieved GB/BB/YB
‘“m Ml waiting : WP not started

CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 9

CCSDS

Panel 3 Work Package Status
WP ID PACKAGE TITLE STATUS
WP 315 Other Return Services (1) active
WP 324 Other Forward Services (1) active
WP 351 FGMO specification (RAF aspects)(2) to be started
WP 356 FGMO specification (CLTU aspects) (2) to be started
WP 511 SLE application programming interface(3)to be started
WP-512 SLE security framework(3) to be started

(1) MC Frame, MC-FSH, VC-OCF, VC-FSH, RSP and TC-VCA (ESA),
(2) this work in WG4 covers all RF and modulation production issues,
(3) this work is done in WG5

®
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CCSDS
Panel 3 DOCUMENTS PRODUCTION SCHEDULE
97 1998 1999 2000
SVC Mgmt White Red Blue
Tutorial White Whitg Green
GDMO Spec White Red Blue
Information files White Red
FGMO (RAF) Draft| White
FGMO (CLTU) Draft| White
RAF Service Red Blue
VC Frame Red Blue
MC-OCF Red Blue
TC CLTU Red Blue
Frwd TC Frame Red Blue
Frwd Packet Red Blue
SLE application API Draft White
‘““H WHWSLE Security issues Draft?
CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 11
CCSDS
Panel 3 ORGANISATION

The Working Groups organisation structure exists since 1995.

Updates of the Working Group structure were discussed and the creation
of Two new Groups decided in Houston, May 1998

WG 1 : responsible for WP 210 (TCM), WP 220 ( SLE Services Models and
Concepts) and WP340 (SLE Management). This group maintains the :

. TCM - existing Green Book No change needed

. Cross support Concept - existing Green Book revision needed

. SLE Reference Model documents - existing Blue Book revision needed

SLE Service Management Tutorial - existing draft (NASA) revision needed

SLE Service Management Specification - existing ; 3 more WB planned ; RED in 1998
SLE Managed Object Formal Specifications - to be developed for May 98 (NASA/ESA)
. SLE Service Mngmt Information File Specifications - need for Agency specific examples
. SLE Functional Group managed Object Specs - to be started needs inputs from WG2/3

ONOUAWNE

Lead of WGL1 : Fred Brosi (NASA/GSFC)

‘nﬂl )
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CCSDS
Panel 3 ORGANISATION (cont'd)

WG?2 : responsible for the WP310 ( SLE Return Services Specifications). This group
develops the detailed specifications for the SLE Return Services, according to SLE Reference
Model and Service Management Specification documents, with the following priorities :

1. Return All Frames ( RAF) - existing WB (April 98); submitted to Red in April 98
2. Return Virtual Channel Frame (RVCF) - existing WB (April 98); submitted to Red in April 98
3. Return Master Channel OCF (RMC-OCF) - existing WB (April 98); to b e submitted to Red in June 98
4. Return Master Channel FSH (RMC-FSH) - to be started ; 1 WB for Oct 98 (ESA)
5. Return Virtual Channel FSH (RVC FSH)- to be started ; 1 WB for Oct 98 (ESA)
6. Return Virtual Channel OCF (RVC-OCF) - to be started ; 1 WB for Oct 98 (ESA)
7. Return Space Packet (RSP) - to be started ; 1 WB for Oct 98 (ESA)
Lead of WG2 : Martin Pilgram (DLR)

WGS3 : responsible for the WP320 (Forward Telecommand Services
Specifications). This group develops detailed specifications for the SLE Forward
Telecommand Services according to SLE Reference Model and Service Management
documents, with the following priorities :

1. CLTU - Red version in the process of Agencies review until April 24, 98
2. Telecommand frame - existing WB (April 98); to be submitted to Red in June 98
3. Forward Space Packet - existing WB (April 98); submitted to Red in April 98

4. Telecommand VCA - to be started ; 1 WB for Oct 98 (ESA)
Lead of WG3 : Martin Pilgram DLR)
W
CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 13

CCSDS
Panel 3 ORGANISATION (cont'd)

WG 4 : responsible for WP 350, this group will :

. Identify and analyse the (operational) management requirements for service
provision and production (actions, notifications)

.Attempt to map the parameters and management requirements to derived FGMOs
(first English specification) and/or other MOs.

.Generate the formal FGMO specification in GDMO

Lead of WG4 : Wolfgang Hell (ESA/ESOC)

WG 5 : responsible for WP 510 (Telecommunication services for SLE services
especially for WP 511 ( SLE API) and WP 512 ( SLE Services security)).
This group will :

*Specify a recommended application programming interface (API) for applications to
interface to the SLE service element

«Select appropriate safeguarding techniques for user authentication and data object
protection to support implementation of the SLE services

«Select a suite of available standard communcation and related services and protocols to
support implementation of the SLE services

It initially addresses SLE-API and SLE security framework. Later it will expand to include
additional other communications aspects (e.g., transport, “middleware,” directory

services)
‘““MMMI Lead of WG5 : Michael Stoloff (NASA/JPL)
CNES Panel 3 Reportto MCand TSG  Houston, USA May 1998 14
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CCSDS

Panel 3 PRESENT ACHIEVEMENT

1. Work progress since VILLAFRANCA ( Nov 97)

- production of revised WHITE BOOKS issues
- CLTU RED BOOK RELEASE
- 3 Other RED book submitted to Secretariat ( FSP, RAF, RVCF)

2. Last issues of Documents release before HOUSTON

WP 223 : SLE Service Management :910.5-W-1.14  April 98
WP 311 : Return AF Service :911.1-W-70 April 98
WP 312 :Return VC Frame 1 911.2-W-2
WP 313 : Return MC-OCF Service :911.3-W-1.2  March 98
WP 321 : Forward CLTU Service :912.1-R-1 3 March 98
WP 321 : Forward CLTU Service UPDATED 1912.1- XXX April 98
WP 322 : Forward TC Frame Service :912.2-W-2.2 March 1998
WP 323 : Forward Space Packet Service :912.3-W-2 March 1998
«M\Il(fﬁm
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CCSDS
Panel 3 PRESENT ACHIEVEMENT (cont’nd)

Panel 3 Workshop #20 Activities

1. Agreement on Specific technical issues

2. Review of CLTU Red Book RIDs and Panel discussions

3. Review & revision of SLE Service Management
Recommendation

4. Revision and alignement other SLE-Services specifications

5. Revised Panel 3 Work Plan and schedule
current workplan revision and update
new active tasks, new working groups
identification of new future work items
new working groups
6. Agreement upon future meetings
7. Assigned Action Items to accomplish planned work

®
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CCSDS

Panel 3 PANEL 3 SHORT TERM ACTIONS

(before Fall 98 workshop)
Service Management :

- New version of SLE Service Management book ( 910.5-W-1.15), June 98
- Intermediate meeting location and dates

- Expert review of Parts of SM document ( Notification material)

- resolve Trajectory prediction MO issue

SLE Transfer Services

-TCF: red produced in May, after panel internal review to secretary in June
-MCOCF: red produced in May, after panel internal review to secretary in June
-CLTU : solve RIDs issues, update red book for a new red book version,
discuss lite version
-New 5 white books for the remaining 6 not “AOS” services to be produced
next panel meeting
«M\Il(fﬁm
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CCSDS
Panel 3 PANEL 3 SHORT TERM ACTIONS

(before Fall 98 workshop)

General:

1.Workshop #20 Meeting Report (NASA)
2.Resolutions to CCSDS MC (P3 Chair)

3. Workplan document update (“)

4. Analysis of P2 recommendations ( DLR)
5. Allocation of ressources to WP (all WG)

®
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CCSDS

Panel 3 MEETINGS of Panel 3

Past meetings :

Workshop 16 in May 1-7 , 96 in PASADENA

Workshop 17 in November,4-8 , 96 in OBERPFAFFENHOFEN
Workshop 18 in May 19-23, 97 in SILVER SPRING
Workshop 19 in November 3-7, 97 in VILLAFRANCA
Workshop 20 in May 4-8, 98 in HOUSTON

Working groups meetings in 1998 :
- 2 intermediate meetings for WG1 (Jan/ESOC, March/ESOC
- 2 intermediate meetings for WG2-3 (Jan/ESOC,March(JPL))

Next P3 Workshop 21 :
- Fall 1998 : ESA in DARMSTADT  26-30 Oct 98

Futures intermediate Working groups meetings :
WG1: July 98 Europe  Sept 98 (?)

WG2/3 : TBD
@
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CCSDS
Panel 3 Resolutions/Requests

1) P3 petitions the MC to issue the final version of the F-TC Service
Specifications as Red Book. P3 will provide this document to the
Secretariat by June, 1998.

Forward TC-Frame Service 911.2-R-1.0

2) P3 petitions the MC to request from the Agencies the list of the SLE
services in which they are interested in the near future and the
according priorities.

3) P3 requests to get from the agencies the documentation material
relevant to the actual cross support interface implementation, as input
to the work of the WG5 in the area of service management.

4) P3 requests the approval of its revised Work Plan.

« Expanded work breakdown structure
* New active tasks

®
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CCSDS
Panel 3 Resolutions/Requests

5) P3 requests the CCSDS to approach ISO for the definition of an ICD
specific to CCSDS, and to develop a relevant control authority for the
naming of the various components, objects and data structure identified in
P3 CCSDS recommendations ( Agencies, Complexes names, ASN1
definitions and Managed Object)

6) P3 expects to get inputs from P1J work for the "S/C Trajectory Prediction
file" definition, and the corresponding management aspects.

®
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CCSDS
Panel 3 CONCLUSIONS :

° Substantial progress
° Need for reinforced agencies support

° High priority on the production of the SLE-Service transfer
Recommendations and the Service Management

° Start of complementary work in the area of management and
communication interface.

Thanks to NASA for the great hospitality in HOUSTON

®
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REPORT OF THE MANAGEMENT COUNCIL - MEETING MINUTES

1. AGENDA

A Draft Agenda had been distributed by Klaus Lenhart, the Convener of the meeting, before the meeting
After commenting before the meeting and discussion at the beginning of the meeting it was approved
and executed as follows:

Approval of Agenda
Approval of Minutes
Report on Panel/Sub-Panel progress since last TSG Meeting
Review of Actions
- Actions requiring Reporting or Discussion
- Actions either completed or to be reviewed later in the Agenda
: Planning
- CCSDS Vision and Mission Statement
- Current Work Plan
- P1J Work Plan
- A Road Map to the Future
: Information on Technical Progress
- OAIS (Open Archiving Information System)
- Protocol-X (new file transfer protocol)
- Turbocodes Summary
- Data Compression
Space Link Reference Model
Addressing of Space Missions
Data Protection
Application of CCSDS Products
- Conformance Proformas/Options Matrix
- CCSDS Application Matrix
- Questionnaires concerning application of CCSDS Recommendations
- Status of INTEGRAL related Implementation
- Use of CCSDS Recommendations for the Space Station Programme
NASA Report on SuperMoca
Support of CCSDS Public Relations
- Information to Implementers/Workshops
- Setting up of CCSDS Presentations for Symposia
: Schedule of Panel, Sub-Panel and Working Group meetings
Planning of the next TSG meeting
Agreement on Contents of Report to Management Council
A.0.B.

For a detailed version of the agenda see in the annex.

2. APPROVAL OF MINUTES OF LAST MEETING

The Minutes were approved.

3. REPORT ON PANEL PROGRESS SINCE LAST TSG MEETING
3.1 Panel 1

The report is included in the Annex. Planning was discussed under point 6 below.
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Issues:

- lack of technical experts manpower is holding up the activities

- continuity of attendance of experts in technical panel meetings is essential

- the formal status of (new) work items was discussed; the discussion was inconclusive with
respect to the need of apProving also WB work. (The subject was picked up again at the P1
Plenary, see P1 minutes).®

3.2 Panel 2

The report given by the Chairman of P2 (David Giaretta) is included in the annex.

3.3 Panel 3

The report given by the Chairman of P3 (Maurice Winterholer) is included in the annex.

M. Winterholer criticized the lack of continuity of the participation of certain experts in the panel work.

This makes it very difficult to meet the commitment laid down in the various schedules. (See action

TSG-98-2)

Panel resolutions were discussed and agreed.

4. REVIEW OF ACTIONS
4.1 Actions requiring Reporting or Discussion

- TSG-97-1: All Agencies Delegates and Panel Chairs should review and update the mail
distribution list covering their area of responsibility. Continuing.

- TSG-97-2: All contributors should provide their written contributions to TSG meetings in
electronic form so that the minutes could easily be distributed on the WWW. Minutes of TSG 14
will be distributed in hardcopy to attendants and agency representatives, for cost and efficiency
reasons. The chairman will explore solutions for electronic distribution in the future (see action
TSG-98-3).

- TSG-97-6: P2 (D. Giaretta) to note that there may be some common interests with Panel 2
metadata for SCPS file transmission (related to agenda topic 6.2). Closed.

- TSG-97-7: K. Lenhart to discuss the patent issue on turbo codes with J.-L. Gerner and the ESA
Legal representative. Presentation by J.-L. Gerner attached. Will be further discussed at P1
meeting and should also be discussed at next MC.

4.2 Actions either completed or to be reviewed later in the agenda.

See below.

5. PLANNING

5.1 CCSDS Vision and Mission Statemen

@ The TSG Chairman consulted the CCSDS Procedures Manual after the meeting and concluded that the CCSDS Procedures do not
require the approval of the MC prior to the production of a White Book.
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A presentation was given by A. Hooke (see annex). The meeting agreed in principle on Mr. Hooke’s
statements, however it was noted that the appropriate resources would have to be made available by the
agencies. The issue how to involve industry in the definition and processing of new work items was
discussed and suggested to be reconsidered by MC (see action TSG-98-6).

K.G. Lenhart complemented the presentation of A. Hooke by suggesting a concrete approach for
defining needs and drivers for a strategic plan (see annex).

5.2 Current Work Plan

The three Panel Chairmen presented their current work plans (see annex). After some discussion (P3
was asked to consider a classification of WPs into research, development and deployment and to add a
schedule. M. Winterholer will put this on Bongo) the plans were approved.

5.3 P1J Work Plan (Action TSG-96-11)

Was presented by Mr.Flores-Amaya (see annex) and agreed. A discussion took place on the name of the
sub-panel. It was decided to accept the name proposed by the sub-panel, namely “Navigation Data”.

5.4 A Road Map to the Future

Based on A. Hook’s presentation (see annex) a discussion took place how to best arrive at a coordinated
overall strategic future work plan in form of a “Roadmap to the Future”. As conclusion, a working group
was formed which was charged with the task of working out this plan for submission to the TSG and MC
in Fall 1998. The convenors are H. Kummer and T. Gannett; members are K. Lenhart, M. MacMedan, A.

Hooke, J.-L. Gerner, D. Giaretta and M. Winterholer. The MC is asked to request input from the
agencies. (See action TSG-98-7).

6. INFORMATION ON TECHNICAL PROGRESS

6.1 OAIS (Open Archiving Information System)

Presentation by Lou Reich (see annex). A reference model RB is expected by November 1998. This effort shows that
CCSDS can be effective in leading broad standards development efforts which are also applicable outside the space
community.

6.2 Protocol-X (new file transfer protocol)
Presentation by Ch. Taylor (see annex). Draft GB available. RB is planned for end 98, BB during the second half of 99.
6.3 Turbocodes Summary

Presentation by G.P.Calzolari (see annex). The discussion of detailed technical subjects were transferred to P1 meeting
the same week.

6.4 Data Compression

Presentation by G.P.Calzolari (see annex). TSG took note of the status of work on lossless data compression and of the
considerable benefits of both turbo codes and compression offers to projects (better link budget, more efficient use of
bandwidth). TSG noted the proposed research work on quasi-lossless data compression. There are technical relations
to similar ISO work on data compression. Warner Miller will provide coordination (see TSG-98-8).

7. SPACE LINK REFERENCE MODEL
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Presentation by T. Yamada (see annex). It covered the new space link protocol architecture, which will provide a more
consistent layering and a basis for restructuring the existing books. The TSG endorsed the relevant activities. The
corresponding technical issues were proposed to be further discussed in the P1 meeting. P3 would be effected only with
respect to the renaming of some parameters. A. Hooke made a contribution to the renaming of layer elements.

The following TSG resolution was proposed to be passed on to the MC:
Recognizing the high quality and overall excellence of the work of Mr. Takahiro Yamada in developing a new model of

CCSDS space link protocols, the TSG resolves to ask the CCSDS MC to transmit a letter of commendation to ISAS,
specifically expressing the appreciation of CCSDS for Mr. Yamada'’s participation.

8. ADDRESSING OF SPACE MISSIONS

F. Brosi and Don Sawyer presented the problem (see annex). The subject is highly interlinked between P1, P2 and P3.
A working group was formed to work out technical solutions. (Chairman: D. Sawyer; Members: A. Hook, F.
Brosi, T. Yamada, W. Hell, N. Peccia, L. Reich), (see action TSG-98-15).

9. DATA PROTECTION

A. Hooke introduced the subject emphasising the need for data security/protection. P1 has already
produced a draft GB covering the space link. P3 addressed the issue at the meeting (see annex). An Ad
Hoc Working Group was established to cover the subject for the complete CCSDS space data system.
Chairman, members of the group and a draft charter are attached in the annex. See also action TSG-98-
9.

10. APPLICATION OF CCSDS PRODUCTS

10.1 Conformance Proformas/Options Matrix (Action TSG-97-12)

Three tasks have to be resolved:

@ CCSDS has to specify in appropriate attachments to the BBs the mandatory and optional elements of the
Recommendation.

2 On the basis of these attachments the implementing entities have to communicate the features which have
been implemented in their standards/infrastructure/projects

?3) A tool is required by which the conformance of a particular implementation with the corresponding

Recommendation can by evaluated.

An extensive discussion took place, in particular on task 1, resulting in a tendency to favour the ISO protocol
implementation conformance statements (PICS) (see annex). To this end Tom Gannet was requested to provide
references to the respective ISO standard (see actions TSG-98-10 and TSG-98-11).

10.2 CCSDS Applications Matrix: presentation of a NASA study

A presentation on a relevant NASA study was given by Tom Gannett covering the use of CCSDS Recommendations on
telemetry and telecommand by space missions (see annex). It shows that more than 50 missions will have used by
launch date 2000 CCSDS Recommendations. The actual number of CCSDS-compliant missions after 2000 will be
much larger. In this context the ESA study on “Enhancement of Interoperability between ESA and NASA Missions”,
based on CCSDS Recommendations, was again briefly presented. The conclusion was that it would be desirable to
update the study to include the missions and infrastructure of other CCSDS agencies.

10.3  Questionnaires concerning application of CCSDS

The TSG Chairman presented the questionnaires which had been distributed electronically in accordance with Oxford
Management Council decision (see annex). Only from NASDA relevant input was received (see annex). DLR promised
to provide input within a week. It was concluded that the MC repeats its request to provide input (see action TSG-98-13).
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10.4  Status of INTEGRAL related Implementation

Messrs. MacMedan (JPL) and Hell (ESOC) informed the meeting on the status of the design of CCSDS-relevant
elements of the INTEGRAL mission support (see annex). In this context W. Hell reminded P1J on the need to obtain a
definition of Spacecraft Trajectory Prediction File for this project. (See action TSG-98-1)

10.5 Use of CCSDS Recommendations for the Space Station Programme

Two presentations were given by Messrs. Muzny (Lockheed Martin) and Byington (Boeing) on the application of CCSDS
Recommendations to the ISS data system (see annex). In conclusion Mr. Byington stated that without CCSDS pre-
defined data formats it would most likely not have been feasible to integrate so many different subsystems from so many
different sources. The suppliers would all have requested proprietary formats and unique code plus hardware.

11. NASA REPORT ON SUPERMOCA

Presentations were given by Messrs. Hooke and Jones (JPL). A demonstration of a prototype realising the concept of

virtual devices was run by Ms. Klaseen (SRI International).

12. SUPPORT OF CCSDS PUBLIC RELATIONS

121 Information to Implementers/Workshops

Three workshops were announced:

Q) First ESA Workshop on Tracking and Command Systems: 24.-26.June 1998 (see annex)
2) EOSS Workshop: 15.&16. October 1998 (details to be obtained from P2 Chairman)
3) BNSC Workshop on CCSDS, New Technologies, New Standards: 9. November 1998 (see annex).

12.2  Setting up of CCSDS Presentations for Symposia

The TSG Chairman suggested that CCSDS-related presentations of a more general nature be made available
electronically for two purposes:

Q) general information on the official CCSDS homepage;
2) presentations for CCSDS internal use on a CCSDS internal server.

13. SCHEDULE OF PANEL, SUB-PANEL AND WORKING GROUP MEETINGS

After discussion, taking into account in particular the above mentioned workshops and other constraints, the following
coordinated meeting schedule was arrived at:

- P1F: Oct. 14. - 16. 98 in Toulouse
- P1A: Oct. 19. - 21. 98 in Darmstadt
(- I1SO: Oct. 19. - 22. 98 in Vienna)

- Road Map WG: Oct. 20. - 22. in Austria

- P2: Oct. 26. - 30. 98 in Europe

- P3: Oct. 26. - 30.98 in Darmstadt
- P1J: Oct. 26. - 30. Darmstadt (tbc)

Small working group meetings for urgent P1E items will be scheduled separately.
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14. PLANNING OF THE NEXT TSG MEETING

- TSG/MC/ISO-SC13: Nov. 4.-6.98 in Darmstadt

15. AGREEMENT ON CONTENTS OF REPORT TO MANAGEMENT COUNCIL

There was no discussion on this point. The Chairman produced immediately after the meeting a
preliminary report, which was made available to the MC. An action list was produced at the same time
and distributed by E-mail soon after the meeting.

16. A.O.B.

No other business was brought up.

17.  ACTIONS

17.1 Old Actions

TSG-97-1 All Agencies Delegates and Panel Chairs should review and update the mail distribution
list covering their area of responsibility.
Status: Continuing
Actionees: Agency Delegates and Panel Chairmen
Due Date: ASAP
TSG-97-2 All contributors should provide their written contributions to TSG meetings in electronic
form so that the minutes could easily be distributed on the WWW.
Status: Continuing
Actionees: All contributors to TSG meetings
Due Date: ASAP after the meetings.

17.2 New Actions

TSG-98-1 Deliver input to P3 on the definition of the “Spacecraft Trajectory Prediction File”.
Actionee: P1J Chairman
Due Date: End 1998

TSG-98-2 Inform MC on the concern of all Panels on the lack of continuity of agency expert

participation in technical meetings. MC should be asked to take appropriate action.

Actionee: TSG Chairman
Due Date: 8. June 1998
TSG-98-3 Identify a server for electronic exchange of TSG minutes and related information.
Actionee: TSG Chairman
Due Date: 1. July 1998
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TSG-98-4 All presenters to transfer files of their presentations to the server addressed in action
TSG-98-3

Actionees: All Presenters of TSG 14
Due Date: 1. August 1998

TSG-98-5 All persons concerned should review their files on the CCSDS Bongo server and remove
files no longer needed, because the allocated space is nearly used up.

Actionees: All owners of files on Bongo
Due Date: ASAP
TSG-98-6 Request MC to discuss the involvement of industry in the definition of new work items.
Actionee: TSG Chairman
Due Date: 8. June 1998
TSG-98-7 Request MC to ask agencies to provide input to the “Roadmap to the Future’-WG

addressing the items contained in K.G.Lenhart presentation on drivers and needs by
September 1st 1998.

Actionee: TSG Chairman
Due Date: 8. June 1998
TSG-98-8 Coordinate CCSDS data compression activities with ISO (JPEG Group)
Actionee: W. Miller
TSG-98-9 Present results of the Ad Hoc WG on Data Protection to the next TSG.
Actionee: H. Weiss
Due Date: 4. Nov. 1998
TSG-98-10 Provide references of ISO standards containing the definition of PICS and relevant
information.
Actionee: T. Gannet
Due Date: 30. June 1998

TSG-98-11 Members of TSG to study the standards referenced in action TSG-98-10 in view of the
need to add options summary information to CCSDS Recommendations and to add
conformance summary information to agency documents describing their application.

Actionees: All
Due Date: Next meeting
TSG-98-12 The secretariat to inquire whether selected ISO standards can be obtained free of

charge for CCSDS internal use only.

Actionee: D. Townley
Due Date: 30. June 1998
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TSG-98-13 To ask MC to repeat request to CCSDS agencies for providing input to questionnaires
on CCSDS applications.

Actionee: TSG Chairman
Due Date: 8. June 1998
TSG-98-14 P3 to classify their work packages into the categories research, development and

deployment including a schedule and to put the result on Bongo.

Actionee: Chairman of P3
Due Date: 30. October 1998
TSG-98-15 The WG on Addressing of Space Missions to work out a concept taking into account all

conceivable future mission requirements and to report to the next TSG.

Actionee: D. Sawyer
Due Date: 4. November 1998

TSG-98-16 The WG on “Roadmap to the Future” to work out a strategic CCSDS future Plan of work
taking into account all conceivable future mission requirements and to report to the next

TSG.
Actionees: T. Gannett and H. Kummer
Due Date: 4. November 1998
TSG-98-17 Pass on suggestion for a MC Resolution concerning Mr. Takahiro Yamada’s contribution
to the development of a new CCSDS space link protocols model.
Actionee: TSG Chairman
Due Date: 8. June 1998.

18. ACKNOWLEDGMENTS.
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ANNEX

Contents:

1. Detailed Agenda

2. P1 Chairman Progress Report (K. Lenhart)

3. P2 Chairman Progress Report (D.Giaretta)

4. P3 Chairman Progress Report (M. Winterholer)

5. Turbo Codes for Space Science - Patent Issue (J.L. Gerner)

6. Vision, Change Goals, Mission, Approach (A. Hooke)

7. Contribution to Discussion of Future CCSDS Work Plan (K. Lenhart)

8. P1J Report and Plan of Work (F. Flores-Amaya)

9. Emerging Standards Roadmap (A. Hooke)

10. Status of ISO Reference Model for an Open Archival Information System (L. Reich)

11. CCSDS File Transfer (Ch. Taylor)

12. Frame Error Rate Performance Improvements with Turbo Codes (G.P. Calzolari)

13. Report on Sub-Panel 1A Data Compression Working Group (G.P. Calzolari)

14. Space Link Reference Model - Status Report (T. Yamada)

15. CCSDS Naming and Addressing: Significant Issues (D. Sawyer and F. Brosi)

16. P3 Security Issues (W. Hell)

17. CCSDS Ad-Hoc Working Group on Data Protection

18. Protocol Implementation Conformance Statement (PICS) for Advanced Orbiting System
(AOS) Path Service (F. Brosi)

19. NASA Study on Use of CCSDS-Recommended Telemetry and Telecommand Formats
(T. Gannett)

20. Questionnaires I, 1l and 11l concerning the use of CCSDS Recommendations for agency
standards, infrastructure and missions (K. Lenhart)

21. NASDA CCSDS Implementation (S. Ogawa)

22. NASA/JPL Cross Support of ESA’s INTEGRAL Mission - A brief Status Report (JPL)

23. Space Link Extension Services: ESA’s Implementation Plan for INTEGRAL (W. Hell)

24. International Space Station Communications - Use of CCSDS (L. Muzny)

25. Use of CCSDS Recommendations on International Space Station (R. Byington)

26. SuperMOCA Reports (A. Hooke, M.K. Jones)

27. Notice of UK CCSDS Workshop (S. Fisher)

28. Notice on First ESA Workshop on TTC Systems (J.L. Gerner).
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ATTACHMENT U

CURRENT LIST OF LIAISONS
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MC-S97-26.

CCSDS Liaisons

MC-S97-26

Appointment/Confirmation of CCSDS Liaison

Representatives. CCSDS appoints or confirms the following individuals
as its Liaison Representatives to the groups indicated:

Representative |Liaison To Subject (if appropriate)
1. |Bastikar, A TC 20/SC 14 General Issues
2. | Sawyer, D. JTC1/SC 2 Panel 2
3. | Sawyer, D. TC 46/SC 4 Panel 2
4. | Sawyer, D. TC 211 Panel 2
5. |Jabs, E. TC 20/SC 14/ WG 3 | Panel 3
6. |Townley, D. COSPAR General Issues
7. | Townley, D. INTELSAT General Issues
8. |Townley, D. ISPRS General Issues
9. |Townley, D. CEOS General Issues
10. | Townley, D. WMO General Issues
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ATTACHMENT V
PROPOSED NEW LANGUAGE FOR THE PROCEDURES MANUAL

RELATING TO SOFTWARE DEVELOPMENT
IN ASSOCIATION WITH NWIs
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MC-S97-21

MC-S97-21. Considering that the preparation of appropriate software is a
critical component in the successful development, utilization and
Interpretation of many of the CCSDS Recommendations; and

Recognizing that many Agencies are currently constrained by software
export policies so that they are unable to freely share software developed in
conjunction with a written CCSDS Recommendation, CCSDS resolves to:

a. Require that all proposed CCSDS New Work items include a
specific plan for the development of associated software, prior to their
approval. Such a plan must identify the Agencies participating in the task and
identify the specific benefits of sharing software, such as the quid-pro-quo
advantages of cooperative sharing.

b. Produce a written request to the participating Agencies, upon
approval of a New Work Item, asking that software produced in conjunction
with the Work Item be freely distributed among the participating Agencies.

c. Ask the participating Member and Observer agencies to use this
written request to seek exemption (as necessary) of this software for its free
and unrestricted use by the participating Agencies.

d. Instruct the Secretariat to prepare, for Management Council

consideration, proposed revisions to the CCSDS Charter and the CCSDS
Procedures Manual to the affects noted above.
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ATTACHMENT W

PROPOSED CHANGES TO THE TSG CHARTER
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CCSDSTECHNICAL STEERING GROUP

CHARTER
(Terms of Reference)
(August 1996)
Purpose
To coordinate the overall technical activities for of the CCSDS.
Scope

|dentify and maintain the overall technical requirements for CCSDS activities derived

from the needs of future space projects and technology programs.

Perform periodic review of the technical work of the

CCSDS panéls.

Develop an architecture model to =ensure the harmonization of

CCSDS Recommendations.

Prepare technical exposes of CCSDS activities for presentation to the outside world.

Organization

Memberships= of the TSG includes =< all panel chairmen and working group/subpanel chairmen.

At the invitation of the TSG Chairman, agencies will send experts

for clarification of technical subjects as required.
The TSG Chairman will be appointed by the Management Council.

The operating procedures shall be in accordance with the CCSDS Procedures Manual.
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ATTACHMENT X

DRAFT VISION STATEMENT
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Consultative Committee
for
Space Data Systems

CCSDS:
Vision
Change Goals
Mission
Approach

Review Draft 2
May 1998

Prepared by:
Adrian J. Hooke, NASA Space Operations Management Office
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Vision

The vision of the CCSDS is to be the world leader in developing the standardized data handling
techniques that facilitate the seamless integration of space mission information systems with the global
information infrastructure. By realizing our vision we will enhance the international exploration and
utilization of space while simultaneously realizing significant cost savings for al participants.

Change Goals

Our change goals are to achieve the following by the year 2005:

1. At least ninety percent of all space missions that are executed across international space community
will be using CCSDS data handling standards.

2. Using our standards, a space project organization will be able to implement its space mission
information system (a) at less than twenty percent of the cost, and (b) in less than half the time than
would have been required to build such a system when CCSDS was formed in 1982.

Mission

Our mission isto provide the forum whereby the international space community - space agencies and their
industrial partners - can reach voluntary consensus on solutions to common problems associated with the
design of space mission information systems. The fruits of that consensus will be made available to the
space community in the form of new international standards supported by hardware and software that
facilitate their adoption. We will therefore provide the environment and infrastructure whereby:

» The international space community will openly discuss common problems associated with
implementing space information systems so as to identify where standard solutions will be beneficial.

» Technical experts within that community will be provided with the resources required to develop the
necessary voluntary, consensus standards.

» The community will formally review and comment on those standards as their development
progresses, and will approve their publication when complete.

» The recommended standards will be made freely available for adoption and use across the
international space community.

» Technical resources will be provided to assist with their assimilation and implementation.

In executing this mission we will:

» Advocate the use of current global information infrastructure standards where advantageous.

» Develop new critical space standards where current standards are inadequate.

» Open the standardization process, on a voluntary basis, to all interested parties across the
government, private sector and academic space communities of the world.

» Use experimentation and demonstration as integral components of developing new standards.

» Encourage partnerships between space agencies and the private sector to produce off-the-shelf
hardware and software so that the standards can be used to build space mission information systems
that are scaleable, fast to integrate, and low-cost.
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Approach

We will promote standardization across three space mission operations service domains that are shown below:

Space Gateway Space Data Communications
Space Data Interchange

= Space Data Communications Services that allow user applications to exchange information through the
data networks that interconnect the space and ground segments of the mission operations system. These
services will allow deployment of applications into space that are functionally as close as possible to their
counterparts in the global information infrastructure, and will confine "space uniqueness’ to areas of the
intervening communications system that are invisible to users.

= Space Gateway Services that are needed to interface the space data communications services with the
ground segment of the operations system. Gateways may be required because, for reasons of protocol
compactness and efficiency, the raw space communications services are often not designed to
independently traverse the ground segment.

= Space Data Interchange Services that allow users to access and exchange space mission information
across a data network. While such exchange often occurs wholly within the ground segment of the
operations system, it is possible to extend the space data interchange services into the space segment by
running them over the space data communications services via the gateway services. CCSDS space data
interchange services will only be developed in areas where the globa information infrastructure cannot
meet space mission needs.

In each of these service domains we will form atechnical panel to develop the necessary standards. Each panel will
implement a policy of cleanly layering its standards so that they are functionally independent of each other and can
individually be evolved to meet changing mission and technology environments.

The work of the technical panels will be synchronized by a roadmap that shows how the vision and change goals
will be accomplished by progressively deploying new standard capabilities.

-0-0-0- end -0-0-0-
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ATTACHMENTY

AGENCY CCSDS UTILIZATION QUESTIONNAIRE
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QUESTIONNAIRE I: USE OF CCSDS RECOMMENDATIONS FOR
AGENCY STANDARDS"

Agency: Page of

Title and Reference of Standard:

Subject of Standard:

Status of Standard: (1) under preparation, (2) approved, (3) applied (see Questionnaires Il and 111)

Related CCSDS Recommendation(s): (see list attached)

COMMENTS: should in particular contain information on which parts of the recommendation have been taken into account; this
part will later be replaced by formal conformance proformas or options matrices

) In case of need for clarification on the significance of specific questions contact Klaus Lenhart by
E-mail klenhart@esoc.esa.de
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LIST OF CCSDS BLUE BOOKS TO BE USED FOR THE COMPLETION OF

THE QUESTIONNAIRES I, Il and III

TITLE DATE REFERENCE
Telemetry Channel Coding 92-05 101.0-B-3
Packet Telemetry 95-11 102.0-B-4
Packet Telemetry Services 96-05 103.0-B-1
Lossless Data Compression 96-11 121.0-B-1
Telecommand Part 1 - Channel Service 95-11 201.0-B-2
Telecommand Part 2 - Data Routing Service 91-11 202.0-B-2
Telecommand Part 2.1 - Command Operation Procedures 91-10 202.1-B-1
Telecommand Part 3 - Data Management Service 87-01 203.0-B-1
Time Code Formats 90-04 301.0-B-2
Radio Frequency and Modulation Systems 96-05 401.0-B
Advanced Orbiting Systems, Networks and Data Links: Architectural 92-11 701.0-B-2
Specification

Advanced Orbiting Systems, Networks and Data Links: Audio, Video 94-05 704.0-B-1
and Still-lmage Communications Services

Standard Formatted Data Units - Structure and Construction Rules 92-05 620.0-B-2
Standard Formatted Data Units - Structure and Construction Rules - 96-11 620.0-B-2.1
Corrigendum

Standard Formatted Data Units - Control Authority Procedures 93-06 630.0-B-1
Standard Formatted Data Units - Control Authority Data Structures 94-11 632.0-B-1
Parameter Value Language Specification (CCSD0006) 92-05 641.0-B-1
ASCII Encoded English (CCSD0002) 92-11 643.0-B-1
Cross Support Reference Model Part 1: Space Link Extension 96-05 910.4-B-1
Services

Radio Metric and Orbit Data 87-01 501.0-B-1
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QUESTIONNAIRE II: USE OF CCSDS RECOMMENDATIONS FOR
AGENCY INFRASTRUCTURE®

Agency: Page

Name and/or Reference of Facil ity: Ground station, system control centre, payload control centre, data centre, etc.
on-board standard HW and/or SW

Element of Facility and its Function:

Correlation with applicable Agency Standard(s) (if any):

Correlation with applicable CCSDS Recommendation(s):

COMMENTS:

@ In case of need for clarification on the significance of specific questions contact Klaus Lenhart by
E-mail klenhart@esoc.esa.de
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QUESTIONNAIRE Ill: USE OF CCSDS RECOMMENDATIONS FOR
AGENCY MISSIONS®

Agency: Page
Name of Mission:

Characteristics of Mission: objectives, payload, orbit etc.

Space-Ground Link Terminals/Systems for Platform and for Payload: cround stations,

TDRSS, etc., correlate with information in Questionnaire I, if applicable.

Control Centre(s) for Platform and for Payload: Location(s), functions; correlate with information in
Questionnaire I, if applicable.

User and/or Data Centre(s) -Location(s),functions; correlate with information in Questionnaire I1, if applicable.

Operation Scenarios:“’ see attached explanations

Correlation with Agency Standard(s):

Correlation with applicable CCSDS Recommendation(s):

COMMENTS:
?3) In case of need for clarification on the significance of specific questions contact Klaus Lenhart by
E-mail klenhart@esoc.esa.de
4) Information would be most useful for further analysis, but could be left out in the first version.
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CLASSIFICATION OF MISSION OPERATION SCENARIOS®

For the purpose of this questionnaire the Operation Scenarios are defined by their nodes and links
providing the Tracking, Telemetry and Command (TTC) communication. These scenarios are defined by
mnemonic abbreviations. An example is EPI-NPf-NG-NC-ED. This means an ESA payload is flying on
an NASA platform which communicates with the ground via the NASA ground network which
communicates with a NASA control centre which maintains a link with an ESA data centre. The nodes
are designated by combinations of letters and the links by hyphens.

The letters have the following meaning:

- E ESA or EUMETSAT,; this represents all projects where ESA or EUMETSAT is
the sponsor of a platform or a payload (or of both) or the operator of a system.
- N NASA or NOAA,; this represents all projects where NASA or NOAA is the

sponsor of a platform or a payload (or of both) or the operator of a system.
- Letters for other agencies as required.
- Pl Payload
- Pf Platform
- Pf&Pl Platform and Payload

- G Ground Network, i.e. network of ground stations

- S Space Network, i.e. ESA's EDRS or NASA's TDRSS

- C Control Centre for platform and overall payload control and/or specific payload
control

- CPf Control Centre for platform control and overall payload control
- CPI Control Centre for specific payload control
- D Data Centre (data routing and/or data processing and/or data archiving centre).

The figure on the next page shows the links of all operation scenarios for the example of
ESA/EUMETSAT and NASA/NOAA.

"Interoperability Scenarios” are those where the first letter in the pattern and the letters following
immediately a hyphen are not all the same. All others are "Agency Scenarios".

On the space side mayor elements are - beside the payloads and platforms - the links via the data relay
satellite systems TDRSS and EDRS (here called the space network) and the links to the ground stations
(here called the ground network). On the ground side the major elements considered are the control
centres and the data centres. Control centres could be those for the platform or the payload only or could
assume both functions. Data centres which will normally perform data processing, distribution and
archiving, may also be involved in mission planning and quick look processing, but never in real time
operations.

A large number of missions pertain to more than one scenario. For example during the early orbit phase
a mission may use exclusively ground network and during routine phase the space network or a mixture
of space and ground network. The latter is typical for earth observation satellites. Further, a mission may
run during certain phases under an agency scenario and during other phases under an interop scenario.
Thus it is important to understand, that a scenario is normally related to a certain phase of the mission,
and not necessarily to a complete mission. Moreover, even mixtures of scenarii during the same phase
are conceivable.

®) Method extracted from ESA Study on §Enhancement of International Interoperability=. performed
by RSI
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ELEMENTS OF MISSION OPERATION SCENARIOS
Example: ESA/EUMETSAT and NASA/NOAA

Graphic Not Available
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ATTACHMENT z

TOP MANAGEMENT ORIENTED MARKETING BROCHURE
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Top Management Oriented Marketing Brochure
Agenda Item proposed by
Principal Delegate, INPE

(Regarding the topic) initially discussed, back in Oxford,
concerning the preparation of a ("high quality') document by
CCSDS to be specially, purposely directed and addressed to
the aerospace business -top- management. Addressing of
agencies included. We all know that aerospace business is
also in the process of globalization and of privatization,

to a remarkable extent, in terms of products (COTS,
especially) and services, as well. Continuing CCSDS active
participation in events (SpaceOps, IAF, IAA, etc.) is also
important, as-part-of its marketing effort.
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ATTACHMENT AA

NASA IMPLEMENTATION SURVEY LETTER
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Dear Sir or Madam

As NASA Head of Delegation to the Consultative Committee on Space Data Systens
(CCSDS), | wish to make you aware that the CCSDS organi zati on mai ntains a
docunent that catal ogs known CCSDS-confornmant hardware and software products.
The purpose of the docunment is to provide space system designers with

i nformati on about existing capabilities for space and ground data systems. It
is the principal reference work to which the CCSDS refers system desi gners who
i nqui re about CCSDS- conformant products.

Thi s docunent is about to be revised, thus, the NASA del egation to the CCSDS
is actively seeking additional input fromU S. conpanies. Your comnpany has
been identified as a supplier of one or nore CCSDS-conformant products. |
invite you to provide ny office with information about your CCSDS-confor mant
product for the purpose of including that information in the next issue of the
docunent .

Attached is a form providing general headi ngs under which rel evant information
about a given product should be supplied. The headings are provided in the

i nterests of maintaining consistency of presentation. Cearly sone headi ngs
may not apply to all products, and some products nay best be represented by

i ncluding i nformation under additional headi ngs.

I f your conpany chooses to provide information for inclusion in the docunent,
separate fornms should be used for each product identified. Your aimshould be
to provide clear and concise information in enough detail to enable potentia
users to determ ne whether a given product nmeets their requirenents.

VWil e neither NASA nor the CCSDS is chartered to pronmpte the products of
private enterprise, it is reasonable to assune that inclusion of products in
t he CCSDS docunent is a convenient nethod of inform ng potential users of the
exi stence and capabilities of those products.

My address information for submitting information is
M. David Townl ey

CCSDS Secretari at

NASA Hg. / MG

300 E Street
Washi ngton, DC 20546-0001

Si ncerely,

Davi d Townl ey
NASA Head of Del egation to the CCSDS
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PRODUCT | NFORNMATI ON

1 PRODUCT NAME
2 PART NUMBER
3 PRODUCT TYPE

- Hardwar e
- Software

4 CCSDS RECOMVENDATI ON(S) OR CCSDS AGENCY STANDARD( S)
TO VWH CH PRODUCT CONFORMS

5 APPLI CABLE DOVAI N:
- On-Board Data Systens
- Gound Data Systens
0 M ssion Qperations
0 Space Link Extension

o Data Archives

6  FUNCTI ONAL DESCRI PTI ON OF PRODUCT | N TERVS OF RELEVANT CCSDS
RECOMVENDATI ON( S)

7 PERFORMANCE CHARACTERI STI CS
- Ceneral
0 Speci al performance characteristics
o Areas of non-confornmance or deviations fromrel evant
Recomendat i on('s)

- Har dwar e:

o Electronic (as relates to rel evant CCSDS
Recomendat i on)

- Sof tware:
0 Systemrequirenments
8 PHYSI CAL CHARACTERI STI CS ( HARDWARE)
- Physical Characteristics
o Size
o Wi ght

o Tenperature Range
o Power Requirenents
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o Radi ati on Hardened (if applicable)
- Available in:

o Conmerci al Space

o Cass B

o Cass S

0 Engineering Units

- External Interfaces:
- Pin Connections

- O her characteristics

9 PROPRI ETARY | NTERFACES/ SYSTEM ENVI RONMENTS
10 | LLUSTRATI ONS ( OPTI ONAL)
- Graphic (provided by vendor in conmon interchange format)
illustrating architectural |ayout, data flow
- Phot ograph (provi ded by vendor in conmon interchange
format) of product.
11 HERI TAGE (| F APPLI CABLE)
- Previous uses
- Context(s) for previous uses
12 COVPANY NAME
13 PO NT(S) OF CONTACT/ VB SI TE
14 ADDRESS | NFORMATI OV
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ATTACHMENT BB

ADDRESSING
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ATTACHMENT CC

PROPOSED MEETING SCHEDULE
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NASA - CCSDS MASTER SCHEDULE (As of Sept 01, 1998) - Issue 2

1998 |<-
MANAGENMENT/ OTHER | SEP
NTAG GSFC | 09

|
ALL SAT CONF UTAH 03

|
| TC 98 San Di ego]

|
UK Data Arch Scot! and

St andards Sess|

TSG ESCC|
|
MC ESCC|
|
SC- 13 ESCC|
ROADVAP WG AUST]|
|
| SO TC20 VI EN|
|
BNSC/ | EEE |
|
TSG Pasadena
|
MC Pasadena
SC- 13 Pasadena
PANEL 1 | SEP
P1-A TIM GSFC
P1 Pl enary ESCC|

|

P1-A W5 ESCC|
|

P1-E TBD|

|
Joint P1-A/ E TBD|

P1-F CNES|

|
P1-AN E/F ESTEC|

|
P1-J ESCC|
P1-A |IWs Pasadena
P1-E TBD|
Joint P1-A/E TBD|
P1-F Pasadena
P1-J Pasadena
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NOV |

oCT |
I

| 28- 29|

TBS?|

| 15- 16|

04

DEC

| 05-06 (AM

| 21- 23]

| 19- 22|

OCT |

|
TBS |

| 10- 21|

TBS |

TBS |

| 14- 16|

06 (PM

09

| 12-13 ??

DEC

232

XXX

TBS |

TBS |
TBS |

MAY |

TBS |
TBS |
TBS |
TBS |
TBS |

JUN

JuL

| * k * |

| * k * |

| XXX |

* k*
* k *
* k *
* k *
* k *

*k *
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PANEL 2 | SEP| OCT | NOV| DEC| XXX | APR| MAY | JUN| JUL | XXX |
FOLLOW ON DADS SYMP | | | TBS | | | | | |
|
NASA/ Europe TC | 01 | <------mmmmmmmmmann- Planned Monthly----------------- >|
DA US #13  ARA| 16- 18| | | | | | | | |
|
P2 | WS TBS| | 26- 30| | | | | | | |
|
P2 DA #7 | | TBS | | | | | | | |
|
ADPU CONF VA| | 26- 28| | | | | | | |
|
DA US #14  TBD| | TBS | | | | | | | | |
P2 I W5 Pasadena | | | | | | TBS | | | *** |
P2 DA #8 Pasadena | | | | | | TBS | | | *** |
PANEL 3 | SEP| OCT | NOV| DEC| XXX | APR| MAY | JUN| JUL | AUG |
VI DEO CONF | 14 | 13 | 13 | 14 | 22 | 19 | 19 | 19 | 18 | 18
P3 1 W8 ESCC | | 26- 30| | | | | | | |
|
P3 I W5 Pasadena | | | | | | TBS | | |

* k k |
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